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stack loading * auto-chucking 


= 130 PARTS /HR 


on this Heald Size-Matic 


It’s done on a Heald Model 170 Size-Matic with auto- 
matic chucking and stack loading. In this highly 
automated setup, the bores of steel bevel gears are 
precision ground at an estimated production rate of 
130 per hour at 90% efficiency. Loading, locating, 
work-holding, grinding, sizing and unloading are all 
performed in a completely automatic cycle. Stack 
loading of these awkward-to-handle parts is a definite 
production advantage. A self-positioning workhead 
permits locating gears by pitch line of teeth to a 
special backing plate adapter. 

This Model 170 automatic loading chuck-type in- 
ternal is described in Bulletin No. 2-170-1, available 
on request. 

Whether you need high production, high preci- 
sion, or a combination of both... 


It pays to come to Heald ! 
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American ety © SUPER-BAZOOKA HEAD...S W Farber Company, Bronx, NY, makes 
Machinist i . * parts for the HEAT 3.5-in rocket, better known as the super-bazooka. 
cal " Parts are assembled by automatic silver brazing in Selas gradi- 
a ¢ | rst ation machines like that pictured on our cover. Shown is the machine 

‘ - which brazes a copper cone inside a deep-drawn steel shell; the sec- 


ri y 
8 ’ 


ond brazes the two halves of the head with a sheet-metal partition for 
a smoke rocket. Each machine has a continuous-running dial feed 
with 28 stations, each with pressure-application devices to hold parts 
tightly together during brazing, is 6 ft in dia, produces 750 assemblies 
per hr. About 3 cfh of natural gas is required per head. Gas is fully 
premixed with air in a Selas combustion controller, then delivered to 
a semi-circular manifold of opposed-firing ribbon refractory burners 
covering about 120° of dial rotation, and into special internal burners 
which are automatically dropped into the open rear end of the assem- 
bly to heat the inside of the joint intensely. Air is forced into another 
manifold for quick cooling of brazed joints, and there is an automatic 
internal quench-wash system which cools down rocket heads so they 
can be removed and washes excess flux from inside. 
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METROLOGY... Charles Minaire, of St Etienne National Armory, 
France, describes some ingenious methods for gaging tapers, inside 
and outside, plus some unusual uses for sine bars for linear measure- 
ments. The story makes an exceptional lead article in this issue. 


LINEAR PROGRAMMING... Here is a “hot” and controversial sub- 
ject, so we've gone to Robert Ferguson, of Methods Engrg Council 
(see biog) to get you a roundup. It totals 16 pages, with case studies. 


TOOLING... In addition to our lead article, we have three articles 
of special interest to tool engineers. The first, by J J Durnan of 
Behr-Manning, shows seven tricky low-cost fixtures at W & L E Gurley, 
Troy, NY, for short runs on transit parts. Accuracies to 0.0002 or 
0.0005 in. are attained on some. . . Second is a single page on auto- 
matic sizing . .. Third is another in Stanley Cope’s series on draw dies. 


ULTRASONICS. . . Last issue, we showed a new ultrasonic test setup; 
in this one we have pictures and descriptions of cutting difficult con- 
tours and close-tolerance holes in draw dies, gages, precision parts, 
and ceramics. 


MACHINING TI. . . Norman Zlatin, of Metcut Research Associates, 
tells how to machine 3A1-5Cr titanium, as a result of his research. 
Here’s the latest on a tricky material. 


QUENCH OIL... Roy F Kern, metallurgist at Allis-Chalmers, Spring- 
field, Ill, describes a new automatic heat-treat system for tractor shoes, 
particularly the matter of cleaning and cooling quench oil to cut costs 
and improve quality. Maintenance costs dropped 90%, and only half 
as much oil is used. 


COMING... AM for April 25 will describe the changes shop men 
made in the C & O Shops at Huntington, W Va; will have articles 
on soft dies for plastics, management training, planning plant overhaul, 
and several other subjects we'd like to surprise you with. 


L P MAN .... Robert O Ferguson is a principal in the Methods Engrg 
Council, Pittsburgh. He has his BS in Management Engrg from Carnegie 
Tech, and a business administration degree from Pittsburgh, where he ma- 
jored in personnel. He was a laborer in the open hearth and on various 
other jobs, ending up as asst foreman in the cold-strip mill while going to 
Carnegie. Following a lieutenancy in the Air Force, he went back as cold- 
strip foreman, then entered industrial engrg. In 1948 he became personnel 
mgr of a steel-fabrication plant, then chief industrial engineer. Since 1950, he 
has been with MEC. His experience with linear programming is in this issue. 
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For better fine pitch gears... 


Gleason Works now offers complete pro- 
duction and testing facilities for any fine 
pitch spiral, bevel, hypoid, Zerol® or 
Coniflex® gears. 

Bevel gears produced and tested with 
Gleason equipment assure the highest 
degree of accuracy obtainable in angular 
motion transmission. And, with the new 
methods and improved design incor- 
porated in these Gleason machines, fine 
pitch gears can be produced at a lower 
cost than ever before! 

Generators and grinders 
Three Gleason Generators cover the 
entire field of cut fine pitch bevel gears 
up to 414” diameter. These include the 
No. 2, 103 Straight Bevel Coniflex Gen- 


a 


erators, and the No. 2 Hypoid Genera- 
tor. All three are automatic machines 
for jobbing or high-speed production and 
will improve quality besides increasing 
production. 

For the ultimate in durability and 
accuracy, hardened fine pitch bevel 
gears are ground in the No. 105 Straight 
Bevel Coniflex Grinder or the No. 7 
Hypoid Grinder. These Grinders are 
completely automatic wet-type, high- 
speed machines. 

In gear manufacturing, testing is just 
as important as the actual gear cutting 
or grinding. One Gleason Tester—the 
No. 104 Hypoid Tester—checks the 
running qualities, tooth spacing and con- 
centricity of gears up to 4144” diameter. 








An important new feature of the No. 
104 is the provision for recording the 
rolling test on paper, giving a permanent 
record of the total composite error. An 
electronic pickup head for a recorder is 
furnished, and the recorder itself may 
be engaged or disengaged, as required. 


Engineering services available 


Cutter sharpeners and complete tool- 
ing are available to suit your require- 
ments. In addition, the services of the 
Gleason Engineering Department are at 
your disposal, at no obligation to deter- 
mine the best fine pitch gears for your 
application and the machinery required 
to produce them. Write for further 
information. 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 
1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
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INFEED CYCLE FOR PRODUCTION GRINDING 









NEW WHEEL WORN WHEEL WORN WHEEL 
WITHOUT AUTOMATIC WITH AUTOMATIC 
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Consistently high quality of 
sizing and finish . . . hand 
adjustments eliminated. 





Consistently high rate of 
production hour after hour. 


Electric Gage Sizing Operator responsibility re- 
duced. 


‘Cincinnatt Automatic Electric Gage Sizing pins responsibility for quality and 
rate of production right where it belongs. . . on the machine. It gives 

you extra assurance of repetitive tolerances within the closest limits 

desired. In addition, it offers a worth-while production advantage; the total 
length of infeed cycle does not change, regardless of reduction in diameter 

of the grinding wheel. The diagrams on the opposite page show how this 

is accomplished; by automatically compensating for slide movement at 

the end of the cycle. As a result, for any given infeed setup, rate of 
production is uniform throughout the entire lot of parts. @ You can now have 
Cincinnati Automatic Electric Gage Sizing on any new CINCINNATI FILMATIC 
Plain Hydraulic Grinder (6”, 10”-L, 10”, 14”-L). In conjunction with 

other outstanding Cincinnati advantages such as Fitmatic grinding wheel 
spindle bearings and automatic wheel balancing, Cincinnati offers top 
value for your precision grinding operations. Our field engineers and sales 
representatives want to tell you more about these Cincinnati features 

and how they will reduce costs in your shop. 


CINCINNATI GRINDERS INCORPORATED, CINCINNATI 9, OHIO 


7 
CENTERTYPE GRINDING MACHINES © CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES © MICRO-CENTRIC GRINDING MACHINES 


AUTOMATIC ELECTRIC GAGE SIZ- 
ING EQUIPMENT ON CINCINNATI 
FILMATIC 10” PLAIN HYDRAULIC 
GRINDING MACHINE. 


i 

MACHINE TOOL 
SHOW 

INTERNATIONAL 

AMPHITHEATRE 

CHICAGO, ILL. 


SEPT. 6-17, 1955 





Cincinnati Fimatic 10x18” Plain Hydraulic 
Grinding Machine equipped with Automatic 
Electric Gage Sizing. Complete information 
in two publications: G-603 and G-638. ——— > 
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THE GEAR SHAPER METHOD has long been recog- 
nized for its precision in the production of gears 
and intricate-contour parts. 


TODAY’S SPEED, with the latest model Fellows machines, 
provides duplicated accuracy at a cost-per-piece 
that meets today’s high-standard requirements for 
low-cost production. 


' A QUICK LOOK at the many types of Fellows cutters and 

the variety of work they produce, will serve to 
remind gear men of the unequalled versatility of 
the Fellows generating method. 


THE GEAR SHAPER, TOOLED WITH ORIGINAL 

i FELLOWS CUTTERS is a logical choice for every 
| gear shop. There’s a range of sizes to meet every 
i need. If financing in a series of term payments is a 
consideration, a special FELLOWS PLAN is avail- 

able. Literature on request. 
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y GEAR SHAPER COMPANY 


. Head Office and Export Departn 
Branch Offices: 319 Fisher Building, 
- 6214 West Manchest 


vent: 78 River Street, Springfield, Vermont 
Detroit 2 - 5835 West North Avenue, Chicago 39 


er Avenue, Los Angeles 45 + 2206 Empire State Building, New York 1 
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VAN NORMAN 
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Don’t wait . . . for extra profits install a Van Norman Machine now! 
They are available on five purchase plans — Outright sale . . . Purchase on conditional 
sales contract up to five years . . . Pay as you depreciate . . . Straight lease. . . 
Lease with option to buy. See your dealer or write Van Norman Company. 
Lease and Conditional Sales Contracts not available to Export 


VAN NORMAN 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline and 
Gear Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 
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No. 38M 
one of 10 new Van Norman Ram Type Millers 
TABLE S1zE: 64” x 14” 
CUTTERHEAD Moror: 10 HP 
RAM MOVEMENT: 29” 





HERE’S 
HOW IT WORKS 


NORMAN 








HORIZONTAL 

A heavy horizontal milling cut per- 
formed on the miller. Over-arm 
and outer brace provide maximum 
rigidity and accuracy. 











* e... 
ANGULAR 
An angular milling operation is 
being performed on a_ work- 
Ene Angular range of cutter- 


ead is 0 degrees to 90 degrees. 
Accurate positioning is simplified 





For the price of one Van Norman Ram Type Milling 
Machine without attachments, you get the workability of by easy-to-read graduations. 








two single-purpose millers with attachments. This means 
you save on capital expenditures, yet do not cut down on 
production. 


With the Van Norman Miller you do horizontal, vertical, 
as well as angular milling on one machine. The result — you 
keep the miller working at capacity every shift. You elimi- 
nate idle machine and worker time. . . increase production. 





Ten new models with cutterhead motors ranging from 1% VERTICAL 
HP to 10 HP and table sizes from 37%” x 95” to 64” x 14” With the cutterhead locked in the 
. : : . a vertical position, a vertical milling 
give you a wide range of selection. Write for complete in cpeuiiea ix Gained en the 
formation, today. work piece. 








SPRINGFIELD 7, 
MASSACHUSETTS 


* COMPANY 


€ 





American Machinist + April 11, 1955 





American Macninist +« April tt, 79 





Titi iti iit 





TIT TIeii iii ier iittiri ty titi tit | 


| Vis a 





1 American Machinist + April 11, 1955 












‘ 





PRITIS TIAMAT FVIMANTEEETEOF 


Pups 


iy Fae 


Threads 74” per Minute by 


CONTINUOUS GRINDING 


THE 


American Machinist - 


April 11, 
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1955 


LANDIS Centerless Thread Grinders are being used at the 
Kilbourn Engineering Company in Milwaukee, Wisconsin, to 
produce continuous threaded studs for high-pressure high- 
temperature service. 


Studs ranging from 3%” to 13%” in diameter are threaded 
from blanks of SAE 4140 steel heat-treated to a 260-320 
Brinell hardness. In the operations illustrated, 1 Ys’ 8 pitch 
UN threads must be generated 10” iong to a Class 7 fit to 
meet ASA standards (Manual B1.4). These threads are 
produced with LANDIS #1 Centerless Thread Grinders by 
continuous thru-feed grinding at the rate of 7% linear 
inches per minute, or better. The excellent quality and 
smooth finish of the ground thread has reduced final assem- 
bly time and minimized galling. 


Centerless Thread Grinders, manufactured exclusively by ° 


LANDIS, are designed for the high-speed threading of a 
wide variety of workpieces from 1/16” to 434” in diameter. 
Blanks having one or more diameters, requiring threads on 
the outer diameter, can be threaded automatically by the 
thru-feed process used here. 


Centerless Thread Grinding, by utilizing the ““up-grinding”’ 
technique, is also well-adapted for threading workpieces of 
high hardness and coarse pitch. This process allows up to 
30% higher work surface speeds, and often eliminates sec- 
ondary threading passes required by other methods. For 
further information, send specifications and ask for Bul- 
letin E-97. 
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One Machine for all 
these grinding jobs | 


Landis Universal and Tool Grinder 








Landis 12”’ x 28” Universal and Tool Grinder 
—two machines in one—a tool grinder and a 
universal grinder. Catalog K - 53 





precision grinders . 


LANDIS TOOL COMPANY % WAYNESBORO, PENNA., U.S. A. te 
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Also Performs These Grinding Operations: 


6. 

ys 

8. 

9. 
10. 
11. 
I2. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
ai. 
22. 

























Clearance on saws, cutters and reamers 
Flutes on taps 

Face of teeth on formed cutters 

Spiral mill grinding 

Milling cutters 

Wet grinding 

Dry grinding 

Hobs 

Parallel blocks, flat forming tools and dies 
Screw machine and other forming tools 
Angular wheel face 

Reamers, taps and form cutters 

Gear cutters 
Face mills 
End mills 
Drills 

Saws 


(All operations can be done with 
standard and extra equipment) 





Stacy Machine Works Inc. reports:. 


“This machine is the - 
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- pride of our shop” 


Here’s production without rejects... 
precision boring within .0005”’... and 
alignment and squareness to .001°’... 


all accomplished on a 


G&L Model 340-T Table Type Horizontal 
Boring, Drilling and Milling machine with 
an Automatic Electric Positioning Device 


Here’s what a company executive of Stacy Machine Works, Inc., 
Agawam, Mass. said about their Giddings & Lewis Model 340-T 
Horizontal Boring, Drilling and Milling machine: ‘This machine 
is the pride of our shop. We're more than pleased with it. Its services 
are always in great demand.” 

“Because the Model 340-T is so versatile, our machinist can perform 
many complex, precision operations in a single setup . . . apply faster 
cutting speeds on heavy cuts and hold exact tolerances. One of the 
many workpieces we produce is this 40” x 50” cast aluminum Gimbal 
ring. Critical points in machining this casting are alignment of bores 
and squareness to .001” and bore diameters finished within .0005”. 
What's more, the entire lot of 63 pieces were completed without a 
single rejection.” 

This Model 340-T is equipped with an extended saddle with saddle 
supports and an Automatic Electric Positioning Device. The accessory 
rotary indexing table is mounted on the machine table. With this 
combination the operator is able to materially reduce the time ordi- 
narily required to set up and index the work. The Automatic Position- 
ing Device automatically locates and controls the distances between 
machined holes. 

If you, like Stacy Machine Works, Inc. face unusual machining 
and production problems, call in your G&L representative. He'll be 
glad to help you solve them. 


MACHINE TOOL 
sHOW 
caco, 


LITERATURE AVAILABLE: 
Ask for Catalog No. 30-T with details on 30 Series Pre- 
cision Horizontal Boring, Drilling and Milling Machines 


GIDDINGS & LEWIS 
MACHINE TOOL CO. 


FOND DU LAC, WISCONSIN 






Machines and Vertical Boring Mills; and Davis Cutting Tools 





Builders of the world’s finest heavy-duty Horizontal Boring, Drilling and Milling Machines — table, floor 
and planer types; Hypro Double Housing and Openside Planers, Planer Type Milling 


15 
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TUNGSTEN CARBIDE 
wire type .016" to .500" diameter 


CHROME CARBIDE 
taper insert type .500" to 1.510" diameter 


In addition to its regular line of tungsten carbide wire type 
plug gages from .016” to .500” diameter, The Van Keuren 
Company now offers a new line of chrome carbide taper 
insert plug gages in the range from .500” to 1.510” 
diameter. 


Van Keuren tungsten carbide wire type gages have proved 
their worth on thousands of tough gaging jobs. The new 
chrome carbide taper inserts (Carboloy, grade %608*) 


*Trademark of the Carboloy Dept. of General Electric Company. 









Taper Insert Plug Gages. 
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173 WALTHAM STREET, WATERTOWN, MASS. 


Light Wave Equipment + Light Wave Micrometers + Gage Blocks + Taper Insert 
Plug Gages + Wire Type Plug Gages + Measuring Wires + Thread Measuring 
Wires » Gear Measuring System + Shop Triangies - Carboloy Cemented Carbide 
Plug Gages + Carboloy Cemented Carbide Measuring Wires » Chrome Carbide 


Mpeg 


promise to be equally effective. Wearing qualities of 
chrome carbide are comparable with tungsten carbide. In 
addition, the material is lighter than tungsten carbide and 
has a coefficient of expansion close to that of steel . . . 
both of which factors are a distinct advantage in the larger 
sizes. 


Finish on Van Keuren gages in either tungsten carbide or 
chrome carbide will average .5 RMS or better. These gages 
are available in Class Y, X, and XX accuracies at moderate prices 
and on a reasonable delivery basis. 


Send for a copy of the 220-page Van Keuren Catalog and Handbook 
No. 35 containing valuable technical and engineering information on 
measuring problems and methods. Address: The Van Keuren Co., 
173 Waltham St., Watertown, Mass. 
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No. 4 in a series 


You get demonstra- 
tion of your work 
and complete job 
development record 
















Cone submits samples 
of your work 


Cone makes 
recommendations 








You send print 
to Cone 






N o “automatic” user can afford to be out of touch with the latest 
developments in the use of carbide tools. 


The popularity of the Conomatic Carbide Development program has made 
necessary larger quarters for increased clientele accommodation. 





This innovational Cone service is without obligation of machine purchase and 
is available to users of any brand of multiple spindle automatic. 


It costs nothing to know just how profitable your work might be with 
modern machines, tools, and know-how. 





DATA FOR COMPARISON 


PMR cacedscatend Spec. Cap Screw Length.........seeeees 4174,” Cutoff 

J p 2” Thread 
| EPPS eae 1%” Conomatic é 

. ase hoc ecen sesee ane W I. 

eee 100% Carbide Tipped RPM —— Seat 

eis sc csteenace 8742 1465 Total Eff'd. 

ee eee EE PD ac kc sandnntassonaus 14 Secs. 


















Send for 
particulars on 
“Four Steps With Cone” 





CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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Once again!... 


Jacobs doubles 
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When a leader like The Jacobs Manufactur- 
ing Company selects equipment, you can be 
sure that this equipment has had careful study 
from every angle of performance and cost. 

That’s why Jacobs’ choice of Norton grind- 
ing machines is worth serious consideration 
when you are buying grinding machines. 

In producing their famous Rubber-Flex 
Collets, for example, Jacobs reports that switch- 
ing from separate operations toa single operation 
on Norton Type CTU Semiautomatics with 
multi-wheel mounts has doubled their produc- 
tion rate. Jacobs reported similar production sav- 
ings in grinding chuck bodies on the same type of 
Norton machines. 

Another manufacturer has boosted produc- 
tion from 300 to 600 parts per hour by grind- 
ing 2 diameters at once on a Norton machine. 
Still another reports that a Norton grinding 
machine with a triple-wheel mount has upped 
his production rate 128%. Throughout indus- 
try, manufacturers are using Norton grinders 
and lappers to save time, work and money in 
grinding operations. 


District Sales Offices: West Hartford «+ 


New York (Teterboro, N. J.) « 





Leading chuck manufacturer uses 
Norton machines to cut grinding time in half 


Norton Machines in Your Own Grinding 
bring the same profit-increasing advantages. 
And remember: only Norton offers you such 
long experience in both grinding wheels and 
machines to help you produce more at lower 
cost. 

For further facts, see your Norton Repre- 
sentative, or write us direct. NorTON COMPANY, 
Machine Division, Worcester 6, Mass. In 
Canada: J. H. Ryder Machinery Co., Ltd., 
Toronto 5. 


To Economize, Modernize With NEW 


NORTON 


GRINDERS and LAPPERS 


Gilaking better products... 
to make other products better 


Cleveland + Chicago «+ Detroit 


In the Jacobs Plant. One of the Norton 6” Type CTU Semiautomatic Grinding Machines used 
by The Jacobs Manufacturing Company of West Hartford, Connecticut, to grind metal inserts 
in the famous Rubber-Flex Collets. The basically fast action of this Norton grinder, the multi- 
wheel mount, special swivel table arrangement and wheel-truing device provide a single setup 
for traverse and shoulder grinding operations that boosts production rate 100%. 
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PAY-OFF PRICE ONLY 


when you put this 
new 7'l2hp No. 3 
Model CE plain 
milling machine 
to work in your 


plant with... 


For additional data 
on this machine, 
see our catalog in 
Sweet's. 


Kearney & Trecker’s 


TOOL LEASE. 





PROGRAM 


Kearney & Trecker 
manufactures a 
complete line of 
more than 250 
standard knee and 
bed type milling 
machines and 
precision boring 


machines. 


American Machinist - 


April 11, 1955 











27 CENTS PER HOUR... 





Includes machines for hand 
tools; hardware; oil burners; 
structural steel; boilers, sheet- 
metal, enameled, stamped and 
pressed metal products; powder metallurgy, 
wirework; screw-machine products; metal 
specialties, games, toys, jewelry and sport- 
ing goods. Of the total 20,583 machines, 
18% are over 20 years old and over 36% 
are 10 to 20 years old! 





Of the 150,825 machine tools in these industries of the 
types covered by Tool-Lease — 18% are over 20 years 
old and 38% are from 10-20 years old. A break-down 
on any of these industries will be furnished upon spe- 
cific request, 








Bia) s:. | Ese] 37- | 


Agricultural equipment 





Special industry machinery 


M2]. | 


General industrial equipment 














Const., mining and oil well equip. 


LET'S LOOK AT THE OBSOLESCENCE PICTURE IN THE FABRICATED METAL PRODUCTS INDUSTRY 


Machines over 20 years o' ‘a Machines 10-20 years old, f[™™ Machines 

which should definitely which should probably less than 
be replaced. be replaced. 10 years old! 

3987 automatic and manufac. — 
turing type milling machines 39% : | 47 %o a 
5143 vertical milling machines 56% | 
9573 knee type horizontal oo 
milling machines Nasik | 38% | 
1009 bed type milling ma- 
chines 59% | 
871 horizontal and vertical 
precision boring machines 61% | 


HERE’S THE OVERALL PICTURE IN THE ABOVE AND 15 OTHER BASIC prehntiaae 


| re 












































48% | 


Domestic and service equipment 


| gs 39% | 42% | 











Aircraft engines, propellers & parts 


54% | 30%] 


Railroad equipment 
46% | 


ME ss | 


Fabricated metal products 


— 40% | 38% | 


Shipbuilding, ordnance and misc. 

















Electrical equipment 








44% 
Misc. machine parts and jobbing 


Biss ao | 
































Se ar 


Metalworking machinery 


414% 


Office and store machines 





Figures adapted from 1953 American Machinist survey of metalworking industry 


Motor vehicles and parts 


38 


i Scr 


Precision mechanisms 











Complete aircraft 








T’S true! Under Tool-Lease you can lease this 

new 7142 hp No. 3 Model CE plain milling machine 
for only 27 cents per hour. This Model CE is 
Kearney & Trecker’s answer to industry’s need for 
a milling machine that combines quality and low in- 
itial cost with efficiency, ease and economy of 
operation. 

Under Plan “A,” one of three possible lease agree- 
ments, you make two semi-annual payments, total- 
ing 25% of the machine’s price during each of the 
first three years. And only 10% during each of the 
last four years. 

What’s more, under Tool-Lease you can rent any 
of over 250 different types and sizes of standard mill- 
ing machines or precision boring machines. All are 
available under three basic plans, with varying 
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options to continue or terminate the lease, or to 
purchase the equipment. If you require special 
machinery or heavy-duty CSM bed types, special 
agreements will be considered. 

For complete information on Tool-Lease, see your 
Kearney & Trecker representative or mail coupon to 
Kearney & Trecker Corp., 6784 W. National Ave., 
Milwaukee 14, Wisconsin. 








ae ee. 



































KEARNEY & TRECKER CORP. le 
6784 W. National Ave., Milwaukee 14, Wis. le 
Please send me Bulletin TL-10A on | “soocsmse postmen 
Tool-Lease Program and booklet titled PROGRAM F——— 
- Critical Picture of Creeping Obsoles- = 
cence.’ ung | OED 
Nome. 
Title 
Company 
Address 
City Zone State. 
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e@ Warner & Swasey Machine Tools have 
established enviable records for high produc- 
tivity, low maintenance and minimum down- 


fi . “ 

B It ht — time. They’ve proved their dependability — 
ul rig holding their accuracy for years after they 
have paid for themselves. They’re built right! 
* Warner & Swasey’s principle of design plays 
Sold right an important role in this success. Each model 
is individually designed —from the floor up 
—to handle a specific range of work. Machine 

handling time is thus minimized. 


Skilled craftsmen, working to exacting 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & 


22 American Machinist + April 11, 1955 











SWASEY 


Cleveland 


PRECISION 
MACHINERY 
SINCE 1880 


Warner & Swasey standards, combine the most nearest resident Field Representative, one of 
modern machines and processes with certain 47 located throughout the country, is quickly 
time-honored hand techniques ... so neces- available to you. He’s ready to lend his train- 


sary to insure the traditional Warner & ing and experience to help you maintain the 
Swasey accuracy. high productivity of the Warner & Swaseys 


in your plant. 
And Warner & Swaseys are sold right! By 


turning specialists who follow a rigid Warner 
& Swasey policy—that they recommend and 
sell a machine only when it completely fulfills 
the requirements of your particular work. 


So whatever your turning needs — whether 
it’s a machine for a specific job, or if you're 
looking for greater produc- 
tion through modernization 

. . call in your nearest 

These turning specialists are also at your Warner & Swasey Field 
service long after the order is written. Your Representative. 


SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 
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‘‘Sure, all Drills 
Tole) @r-111. (mem el alii me’ (e) 8 


ieoleo] @ ul 
TRE SCORE!’ 






24 American Machinist + April 11, 1955 











PMT TN EEN NEE FV ON et eee teas ne our iJ a A ‘eww 


In looks and construction, most drills are alike as 
peas in a pod. But the all-important difference is in 
the accuracy and quantity of the holes they cut. So 
when you come right down to it, the price of the 
drill itself means little. It’s the cost-per-hole- 
produced that really counts. 

Look at it this way: An increase of 10% in pro- 
duction . . . plus an automatic reduction in set-up 
and down-time . . . can make the difference be- 
tween profit and loss on any production job. On 
top of that, the assurance that every hole is ac- 
curate and uniform means that spoilage and re- 
working are practically eliminated. And remember 
that the cost of down-time on most production 





lines today is a mighty multiple of the cost of the 
tool that has to be replaced. Remember, too, that 
it takes only one sub-standard drill in a gross to 
wipe out any saving that may have been made on 
the tool-purchase. 

Now ... if you want the real score on drill per- 
formance (and on the complete line of Morse Cut- 
ting Tools) just ask your Morse-Franchised Dis- 
tributor. He’s the man you can always bank on 
for the tops in quality and the best in service. 


MORSE TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD, MASSACHUSETTS 
(Division of VAN NORMAN CO.) 


Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 


MORSE 


Cutting Tools 
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. . » buy them by phone from 
your Morse-Franchised Distributor 


and save ordering time 
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Above: Bed and 

Headstock are cast 
integrally to form an 
extremely heavy unit and to 
provide the rigid foundation 
for all types of work. 


Below: Block type ways are straddle keyed to the 
bed and ground in perfect alignment with the 
spindle, All working surfaces are hardened to 64-66 
Rockwell “C”’, 


ACCURACY 
THAT DOESN’T “WEAR OFF” 





Here are two good reasons why you 
can count on the accuracy of Gisholt 
Turret Lathes—now and years from 
now. 

One-piece bed and headstock, cast 
as a heavy, rigid unit, reduce dis- 
tortion and vibration to a minimum. 
Headstock is jig-bored to insure— 
and maintain—perfect alignment of 
spindle and drive shafts, with ample 
metal to provide the most solid 


support possible. 

Hardened steel ways are aug- 
mented by hardened steel strips se- 
cured to the ram saddle, as well as 
hardened steel gibs and clamps, 
making an assembly that is virtu- 
ally wear-proof. Its accuracy is fur- 
ther preserved by force lubrication. 

These advantages are yours for 
the long life of any Gisholt Turret 
Lathe. Ask for complete details. 


THE GISHOLT ROUND TABLE represents the 

collective experience of specialists in the machining, 
surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


GISHOLT... 


Madison 10, Wisconsin 


TURRET LATHES *. AUTOMATIC LATHES + SUPERFINISHERS * BALANCERS + SPECIAL MACHINES 
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These important 


bearing differences 


may spell longer machine life for you 




















| 
| 
| 
} 
| 
| 
| 
| 
| 
| 
| Buna N and Felt Seal Labyrinth Seal for 
| for extremely dirty normal conditions. 
| conditions. 
FREE ROLLING —SELF-ALIGNING. Inner ring is truly | 
—o free to align ry we yp Fest | 
altering contact area with rollers. Full load capac- d Fel Labyrinth 
ity i fl EFFECTIVE SEALING. Buna N an elt or yr 
sa oslicumeeee a a ee . Seals (see above cut-aways) keep grease in and dirt out. 
~ i 
poate gegen Se pey ong as ve hae fiat EXCESSIVE GREASE PRESSURE PREVENTED. Lubri- 
shape reacts against threads of set-screws to main- | cation sine with peeeere See cmgerceeh ararend 
tain tightness. Use of set-screws in collar avoids | escape be ——- % — Sa 
distortion and possible breakage of inner ring. cated and sealed at factory, ready P 
| 
| 
Spring lock- I 
ing collar | 
with two | 
knurled cup- | 
point set- | 
screws hold 
bearing firm- | 
lyin position. | 
I 
| 
| 
| 
l 







They're all present only in 
LINK-BELT roller bearings 


Se soe ineficiency costs you more than re- 
placement alone. The life of your machines is 
affected . . . capacity decreased . . . power wasted. 
That's why Link-Belt features unrestricted align- 
ment of both ball and roller bearings. It compen- 
sates for shaft deflection or support distortion. 

Series 400 roller bearings are part 


of industry's most complete line 
of ball and roller bearing blocks. 


Every Link-Belt bearing offers advantageous 
differences—some big, some small, all important. 
Ask your Link-Belt office or authorized stock car- 
rying distributor for Data Book 2550 covering this 
complete line of pillow blocks plus flange, flange- 
cartridge, cartridge, take-up and hanger blocks and 
self-aligning bearings. 





13,712-A 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. Ball and Roller Bearings 
To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, 
New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville. 
N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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Gor... 
with 


High Speed 
Accuracy, Economy 


Model 4B/M2/E2 
Equipped with standard 
work track 
(Optional Equipment). 


MARVEL No. 4B 


Let ve to you the man 
cceeuarte this MARVEL HIGH SPEED HACK SAW 


Hack Saw offers the cheapest, Exclusive fealwres 

most accurate and fastest ‘“‘cut- 

off”? method available to you . Horizontal Ball Bearing Saw Frame. 

at a low initial cost. 2. Screw Feed—Automatic or Hand Operated. 
Ask your dealer, or write us - Quick Return Stroke—allows greater number 

for Bulletin GP35 which fully Seats yet eee 

describes and illustrates the . Simple Positive Coolant System. 


many exclusive features which 
makes this Hack Saw Machine 


- Adjustable Stroke—can be shortened for larger 
capacity. 

. Speed Range—available in 1, 2 or 4 speed 
models for wider range of work. 


ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Avenue - CHICAGO 33, ILL. 
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Grizzly Manufacturing Division 
grinds 5’ times more brake lining 
per disc 


An 80 cut in abrasive disc costs in grinding 
brake lining is reported from Grizzly Manu- 
facturing Division of Paulding, Ohio. 


Looking for ways to cut costs, their produc- 
tion men called in the Gardner Abrasive 
Specialist. Could Gardner make discs that 
wouldn't wear out so quickly? 


The new Gardner disc stepped up production 
from 454,790 to 2,512,200 feet of lining per 
disc. That's 514 times more production for 
each disc! Downtime for disc replacement 
has been turned into productive time. 





abrasive discs 


BELOIT, WISCONSIN, U.S.A. 
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Carbide grinding’ 


Norton Vitrified Bonded Diamond Wheels 
feature fast stock removal and high resistance to 
grooving. cay service life is another big ad- 
vantage, since this Norton-developed bond holds 
each diamond tightly, for maximum useful cut- 
ting action. Typical Applications: production 
grinding of single-point carbide tools; grindin 

chip breakers; cylindrical, surface and interna 
precision prinding of carbide tools, cutters, discs, 
gages, rolls, etc. 











f — Visite a | 


L 








Norton Resinoid Bonded 
Diamond Whezls are made in 
two bond types — regular, for 
wet finding and B6, for dry 
grinding. Each type gives you 
extra fast cutting action and 
long, money-saving wheel life. 
Typwal Applications: grinding 
multi-tooth cutters, where their 
size-holding ability assures uni- 
form height to each cutter 
tooth; cutting-off damaged car- 
bide tools for salvage; grinding 
threads “from the solid” in car- 
bide taps and thread gages. 
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Norton diamond wheels bring 


You buy diamond wheels for carbide grinding as an in- 
vestment in faster, better grinding performance and lower 
production costs. 

You can be sure of peak profits from this investment 
when your choice is Norton diamond wheels. Backed by 
Norton’s long leadership in development and manufac- 
ture — and by news-making “‘firsts” in diamond wheel 
progress — they’re carbide grinding’s recognized “Crown 
Jewels”’, with a royal reputation for the best in diamond 
wheel value! 


“CROWN JEWEL” Highlights 


NORTON: was first to introduce resinoid, metal 
and vitrified bonded diamond wheels . . . does all its 
own sizing, grading and laboratory checking of dia- 
monds .. . duplicates wheel specifications with con- 
stantly controlled accuracy, to assure you uniform top 
performance .. . brings you a complete line, covering 
















unbeatable economy to your production 


NORTON 


every diamond wheel application in every field — 
carbide, stone, glass, ceramics, etc... . gives you fast 
service from full stocks in Worcester, five warehouses 
and Distributor’s stocks. 


Your Norton Distributor 


is ready with quick deliveries of the diamond wheels you 
need for better, more economical carbide grinding. Ask 
him for the 142-page illustrated booklet, Grinding Car- 
bide Tools, and the complete net priced Diamond Wheel 
Catalog or write for them direct. And remember: only 
Norton offers you such long experience in both grinding 
wheels and machines to help you produce more at lower 
cost. Norton Company, Worcester 6, Mass. Distributors 
in all principal cities, listed under “Grinding Wheels” in 
your phone directory, yellow pages. Export: Norton Behr- 
Manning Overseas Incorporated, Worcester 6, Mass. 


Qdaking better products...to make your products better 


Norton Metal Bonded Diamond Wheels are en- 
gineered by Norton for top savings on certain grind- 
ing jobs where great durability and resistance to 
grooving, rather than a fast rate of cut, are the chief 
requirements. Typical Applications: sharpening 

hs eo carbide tools; recondition- 
ing dull or chipped carbide tools; 
cutting-off siatseed tathide blanks and 
a great variety of other materials — 
glass, porcelain, germanium, cermets 
and stone. 








and its BEHR-MANNING division 


NORTON: Abrasives 
BEHR-MANNING: Coated Abrasives * Sharpening Stones © Pressure Sensitive Tapes 
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Grinding Wheels «© Grinding Machines «© Refractories 
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He saw Madame and this he asked her He took her advice, what it was you can guess 
“How can I get my shipments faster?” Now orders come swiftly byRAILWAY EXPRESS 


The big 
difference is 


Railway Express makes the big difference Q 


in speed, economy, and safe, sure E X p R F S S 
delivery. Whether you're sending or <{ ~\ 
receiving, whether your shipment is big c E N .; 


or small, and whether it’s moving by 


si LW4 


rail or air, it will pay you to specify 
shipment by Railway Express. It's 
the complete shipping service in the 


American tradition of private enterprise. 
J 4 eee safe, swift, sure 
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| Taft-Peirce Superpower Magnetic 
Chucks Save You Money 


— You get the “right’’ chuck for every job. 
T-P offers you a complete line of both Electromagnetic and 


j Permanent Magnet Chucks. A P-M Chuck has no wires to fail ... 
no current to heat . . . it’s the safest, most economical choice 
for many jobs. Ideal for grinding, light milling, planing, shaping, 


and bench work. Since we also make electromagnetic chucks, we’ll 
be glad to advise you which is best for your job. 


— T-P Cost-Cutting Designs. T-P offers you a selection 
of work-saving models — in practically all standard sizes and 
shapes. Maybe you need a T-P Superpower Chuck that tilts or 
swivels to save setup time. Or a fine mesh chuck to hold small or thin 
sections. Or a longitudinal pole chuck for greater versatility. 
Taft-Peirce makes them all and many more. Plus practically 
any special design you may need. 


— Maximum Power and Performance. Taft-Peirce 
Superpower Magnetic Chucks combine maximum holding power 
with maximum working surface. Magnetic losses are low. Safety factors 
generous. Rugged, rigid, one-piece all-steel body is waterproof and 
shockproof. Little or no maintenance is ever required. 


For information on Superpower Chucks and other 
items send for your copy of the Taft-Peirce Handbook. 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, RHODE ISLAND 
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OW IS THE TIME 


This revolutionary new design of 
vertical turret lathe has exclusive 
features never before offered on 
machines of thistype .. . takes full 
advantage of the latest improvements 
in cutting tools and methods... truly 


the machine with a “‘built-in”’ future. 


PENDANT CONTROL... 
provides maximum machine control from a 
movable pendant station. Start and stop spin- 
dle; selection of speeds, feeds and directional 
movement of all heads in feed or traverse are 
quickly and easily accomplished from the 
Pendant. Interlocks and a stopall stick pro- 
vide safety for both operator and machine. 

SCREW FEED... 
is provided for vertical and horizontal motion 
of all heads to assure fine, smooth finishes 
with greater accuracy. 

POWER INDEXED MAIN TURRET... 
(Optional) Five sided turret for “run of the 
mill” jobs. Four sided turret for production 


jobs. 


WE INVITE YOUR INQUIRIES—CALL OR WRITE 
YOUR NEAREST BULLARD SALES OFFICE, DISTRIBUTOR OR 


T0 

REDUCE YOUR 
MANUFACTURING 
COSTS WITH A 


CUTMASTER 
VERTICAL 


TURRET LATHE 
Model 75 





ius PeuliaRol i 
—_—_ / 





PLAN TO SEE OUR 
EXHIBIT AT.... 


THE 
uP Vea. i tl, | ae gele] & 
SHOW 


CHICAGO, ILL. 
SEPT. 6-17, 1955 


INTERNATIONAL AMPHITHEATRE 


THE BULLARD COMPANY 


BRIDGEPORT 2, CONNECTICUT 
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AVAILABLE IN 26, 36, 46, 56,66 AND 76 INCH SIZES 












Put it on the Blancharg 








gm 
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Here is another example of the special jobs 
Blanchard Surface Grinders perform 
in less time, to exacting specifications. 


ee 





These explosion-proof control cases are used in the coal 
mining industry. Each steel weldment case is 36” x 48” x 24” deep. 
Because gaskets cannot be used, surface finish, and flatness must provide a 
dust and gas explosion-proof metal seal. 


A Blanchard Surface Grinder, the No. 32-60, removes approximately 14" of stock —in one-fifth 
Pp y 


the machining time formerly required. 


Send a sampling of your parts for free test grinding and our recommendations. 


Send for your free copies of 
“Work Done on the Blanchard”, } 
fourth edition, and “Art of ; 
Blanchard Surface Grinding”. 





PUT IT ON THE HEUTE! 
THE BLANCHARD MACHINE COMPANY 


32D 





64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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fast, economical production calls for 


— 
. 


hydraulic openside shapers 


HYDRAULIC 


36”-48"-60"-72 





STROKE LENGTHS 


Hydraulic Drive is a natural for reciprocating-type 
machine tools. It provides smooth, powerful cutting, 
fewer moving parts, and longer useful life. 





Hydraulic Openside Shapers reciprocate the work instead 
of the tool and produce planer accuracy with shaper 
speed. When you modernize your production facilities 
plan on Hydraulic Shapers, Planers and Slotters to 
provide the fastest, most economical production methods. 


ROCKFORD MACHINE TOOL CO. 
2500 Kishwaukee Street ° Rockford, Illinois 
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MACHINE & TOOL WORKS 
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America’s Most Complete Line of Presses, Shears, Machines and Tools for Plate and Sheet Metal Work 

















| 
| 
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a BIG FACTOR in 


the superiority of 


Niagara Shears 


‘*STRAIGHT-EDGE’’ CUTTING ACCURACY 
Positive, power actuation grips work securely for maxi- 
mum cutting accuracy. 


LOW IMPACT AVERTS DAMAGE AND INACCURACY 
Individual pressure feet contact work with low impact, 
thus safeguarding both the material and bed against 
damage, as well as reducing noise level. No hammer- 
blows to mar work. No peening of bed with resulting 
distortion of knife seat. 


SIMPLIFIED, LOW UPKEEP DESIGN 

Simplicity of design and construction, involving a mini- 
mum number of parts, assures negligible servicing. With 
less to go wrong, there is Jess to repair and replace. 


HOLDS WORK FLAT AND STATIONARY 

Multiple pressure feet on 6” centers, applying uniform 
pressure, hold work flat and tight against bed to assure 
utmost shearing accuracy. No rippling of sheet between 
feet as cut progresses. Firm grip on short pieces. 


HANDLES STOCK OF VARYING THICKNESS 

Individual feet are self-compensating, requiring no adjust- 
ment for cutting stock of different thicknesses .. . even 
at the same time. 


NIAGARA MACHINE & TOOL WORKS BUFFALO 11, N.Y. 


DISTRICT OFFICES: Buffalo + Cleveland + Detroit + New York + Philadelphia 


Dealers in principal U. S. cities and major foreign countries 









In a power squaring shear, no single feature 
nor component can be fully responsible for 
accuracy, speed and economy. They result from 
a combination of features such as the self- 
compensating holddown; rigid, fully closed box 
section construction of bed and crosshead; low 
slope of upper knife; ample and accurately held 
crosshead guides; multiple point sleeve clutch 
—the very features that have established the 
marked superiority of Niagara’s Underdrive 
Series. 


For the whole story, straightforwardly pre- 
sented, on America’s most complete line of 
underdrive power squar- 
ing shears, with capaci- 
ties from shim stock to 
1 in. thick mild steel 
(lengths 3 to 20 ft.), 
request Niagara Bulletin 
69. Write today. 





UNDERDRIVE 
SQUARING SHEARS 








when you need 


PRODUCTION 


TE SUNDSTRAND Ba Cc baa aa ee eee 


SERVICE WITH TRANSFER TYPE MACHINES... 


por EXAMPLE: 





These highly productive trans- 
fer type machines are the result 
of Sundstrand ‘“‘Engineered 
Production” Service. In each 
case, the manufacturer and 
Sundstrand Engineers worked 
close together in finding the 
best processing method for the 
job at hand. 





Four station line for machining 
4 cylinder engine blocks. Nine 
Operations are performed in- 
cluding milling, broaching, 
drilling and reaming. 


Rough boring unit of line for 
8 cylinder V-type engine 
blocks has 16 spindles. 


| AUTOMATIC LATHES 1 SIMPLEX RIGIDMILS 


“ 


f ¢ 50 YEARS OF 


Cw P onto 


OO ee ee ne oe ee ee we 
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Three unit section of pro- 
duction line. has twenty- 
nine stations for milling, 
drilling, reaming and 
checking operations on V- 
type engine blocks. 


Four station finish boring unit 
for 8 cylinder V-type engine 
blocks. 





Six spindle two station unit for rough boring 
six cylinder straight-in-line engine block. 


MORE FACTS 


about Sundstrand “Engineered Pro- 
duction” are available in this book- 
let. Write for your copy today. Ask 
for bulletin 154, 


SUNDSTRAND 


Machine Tool Co. 
2533 Eleventh St. « Rockford, Ill., U.S.A. 


TRIPLEX RIGIDMILS SPECIAL MACHINES 
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Aincucana revised catalog 450 of Broaches, 
Broaching Machines and Broaching applications 





oP i 
ae Bed 





CATALOG vs $5 
NUMBER 
450 = 






American ohoace & MACHINE C6 





TABLE OF CONTENTS 

® Typical broaching applications 
® Broach design data 

® Typica! broach sections 

® Broach maintenance 

® Broach pull head types 

® Basic machine types 

® Standard keyway broach chart 






write for your free copy today! . 






BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL ¢€ 


ANN ARBOR, MICHIGAN 
See Pretcaan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 


SUNDSTRAND 
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The most talked about 
. development in years... 


* 


JUST AS A NEGATIVE guarantees you an exact b 
duplication of a photograph each and every time, 


you are always assured a... 








. . . POSITIVE DUPLICATION of an original : 
grinding wheel each and every time through 


the CINCINNATI (PD) Manufacturing Process. 


NOW! 


Cincinnati Grinding Wheels 
offer 














\Pl)) Positive Duplication 
NN 7 


No wonder the good news about Positive Duplication duction. Just contact us and we'll send one of our repre- 
is causing so much excitement. For (PD) is an outstand- sentatives—men who know grinding and_ grinding 
ing development in precision manufacturing and quality machines as well as grinding wheels. Write, wire or 
control that can save you money . . . and increase your telephone Sales Manager, Cincinnati Milling Products 
production. Division, The Cincinnati Milling Machine Co., Cincin- 


Through the CINCINNATI (PD) Manufacturing Process aes oe 


you are assured a Positive Duplication of the original wheel 
every time you reorder. “On grade” with a CINCINNATI 


(PD) WHEEL means all future (PD) WHEELS will act and 
grind exactly alike. (envce 4 


| | 
Yet CINCINNATI (PD) WHEELS are priced no higher Grinding Wheels a | [ Tf) 
/ ~\ y \ e 
C | yy — 











than ordinary wheels. 


Investigate! Let us prove to you how CINCINNATI (PD) 
WHEELS can save you money and increase your pro- 
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Here's a complete hobbing produc- 
tion line in one space-saving unit. 


Actually the Lees-Bradner Model 7, 
Type HD 4-Spindle Hobber is four 
separate and independently opera- 
tive machines in one. Each hobbing 
unit incorporates basically the same 
automatic, high-production fea- 
tures as the remarkable 7 type HD 
Single Spindle Hobber. This in- 
cludes a heavier, more rugged 
headstock, heavy-duty column and 
a 10 H.P. motor. 


This amazingly efficient machine 


not only saves valuable floor space 
but, with its pushbutton controls 
and automatic features, actually 
controls the operator thus reducing 
the chance for human error or slow- 
down. Chips and coolant are easily 
carried away from the headstock 
by the elimination of flat surfaces. 


So, if your manufacturing space is 
valuable and high unit production 
important, ask your Lees-Bradner 
representative to give you the story 
on the ultra-efficient 4-spindle rotary 
hobber. Write or wire us direct for 
his name and address in your area. 





17II 


April tl, 





View of new Type HD headstock 
with increased bearing surface 
between column and headstock, 
heavier casting, coolant and 
chip carry-away. 























oy 

















MODEL R HOBBER HT THREAD MILLER 7-A ROTARY HOSBERS 


1F YOU THREAD OR HOB 


40 


MODEL 40 THREAD MILLER 


JOB WITH 


CRI-OAN THREADING MACHINES 


« GET A BETTER 


=F 


12-S HOBBER 


A LEES-BRADNER 


SH SPLINE HOBBER 
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BEFORE riveting.. 


two pieces, 8 rivets 


AFTER riveting... 


complete ring gear assembly 
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One man, 
one DENISON 


MULTIPRESS* 
...9 times 
the production 


per man 


At Barber-Greene Company, they've 
tripled production for riveting 
together two halves of a ring 
gear assembly. 


With former hot rivet method, 
the best a three-man team could do 
was 10 assemblies an hour. The 
operation was slow, noisy. Distor- 
tion from heat made a boring oper- 
ation necessary. 


With cold riveting, using 
Denison’s hydraulic Multipress, 
flow of metal is better, more uni- 
form. There’s no heat, no warpage. 
One operator rivets 30 assemblies 
an hour. 


You can get the same results. Send 
for bulletins and case studies on 
applications in the one to 75-ton 
pressure range. Write to: 


THE 
DENISON ENGINEERING COMPANY 
1164 Dublin Road * Columbus 16, Ohio 


DENISON 





HYDRAULIC PRESSES 
MOTORS + PUMPS * CONTROLS 


40A 





Even on shorter runs... 








Jou gk te the beens 


HAND OPERATED ‘ 
TURRET LATHES 





CHUCK TYPE — Mode! MC 





Capacity—Up to 12” : -- o N 











TURRET LATHES 






































BAR TYPE — Model M 


Sizes: 342", 4%", 5%” 

















PUT THE BURDEN OF PROOF ON US. let us 
help you determine if an Acme-Gridley Fully 
Automatic Turret Lathe is the RIGHT machine 
for you. Let our tooling-engineering experi- 
ence help plan your cost reductions. In any 
event, be sure to see Acme-Gridley Controlled 
Cycle in action at the Machine Tool Show at 
Chicago in September. It will give you an en- 
tirely new conception of turret lathe operation. 


THE 
LP Vet il, | me gele] & 
SHOW ng 


CHICAGO, ILL. 
SEPT. 6-17, 1955 


INTERNATIONAL AMPHITHEATRE 





BOOTH NOS. 
324 and 705 








Cntiobhed lp doesn't cost you one red cent extra. c 
It’s standard on all Acme-Gridleys 








) when you ten ‘4 — a 


BAR OR CHUCK-TYPE TURRET LATHE 



































® Actual job tests have shown that with Acme-Gridley Fully Automatic Turret 
Lathes you can profitably use automatic production on shorter runs than for- 
merly was thought possible. The reason? Automatically Controlled Cycle.* 


® By completing the maximum number of operations in one automatically- 





controlled cycle — and doing it faster, more accurately and at the same pre- 
determined rate throughout the entire run, tooling time becomes of less 


relative importance. You get to the break-even point in cost per piece, sooner 





than you think. And it doesn’t require much imagination to visualize how these 





savings multiply on longer production runs. 





HUSKY BASIC FRAME: A well-balanced AUTOMATICALLY CONTROLLED CYCLE: Easy to set, GREATER TOOLING ADAPTABILITY: 












structural design with weight properly dis- 
tributed to provide rigid support for tool 
slides and work spindle — sustaining 


alignment and accuracy at spindle speeds 
and feeds imposed by modern carbide and 
high speed tooling. Turret outer support, 
containing independent indexing mecha- 
nism, is secured to headstock by heavy 
side walls. A heavy column supports main 
drum shaft at other end of the pan. 











easy to use. Accessibility of cycle control drum and tool- 
slide camming provides quick job changeover. Con- 
venience of controls and “working height" reduces 
operator fatigue. In the open tooling zone, each tool- 
slide (cross slides and 5 turret slides) is carefully de- 
signed and positioned to provide maximum support for 
the tools without excessive overhang — on the turret, 
only the “working” slide advances to the work, pro- 
viding closer support of tools and permitting wider cross 
slides to operate simultaneously without interference. 






Machine tor YOUR JOB 


Acme-Gridley 4, 6 and 8 Spindle Auto- 
matic Bar and Chucking Machines « Fully 
Automatic Turret Lathes (Bar and Chuck 
Type) © Hydraulic Thread Rolling Machines 
* Automatic Threading Tools « Switches « 
Solenoids ¢ Contract Manufacturing. 








170 EAST 131st STREET @ 


Independent operation of each cross 
slide and turret slide permits balanc- 
ing of correct spindle speed and tool 
feed for various cuts. Independent 
turret slide indexing permits overlap- 
ping operations — two or more shorter 
end working operations may be per- 
formed while forming cuts, requiring 
longer machining time, are simulta- 
neously continued by the cross slides. 


THE NATIONAL 
ACME COMPANY 


CLEVELAND 8, OHIO 








The ARMSTRONG Thread- 
ing Tool takes interchange- 
able high speed steel 
form-cutters which require 
Only flat top grinding to 
resharpen— always hold 
their true thread form. 


Write for 
catalog 


ARMSTRONG 


) Each year ARMSTRONG TOOL 





HOLDERS 
become more important to you 


Every rise in labor costs, every added tax, every overhead burden, every 
increase in cutting steel prices, every new, more costly machine tool, 
all increase the importance of ARMSTRONG TOOL HOLDERS to 
profitable operation. 

ARMSTRONG TOOL HOLDERS reduce direct tooling costs to an 
absolute minimum—‘“‘Save: All Forging, 70% Grinding, 90% High 
Speed Steel.” 

ARMSTRONG TOOL HOLDERS reduce tooling-up time to minutes, 
to the selection and adjustment of the holder and cutter. 
ARMSTRONG TOOL HOLDERS permit increased speeds and feeds 
— produce more pieces per hour per machine tool. 

ARMSTRONG TOOL HOLDERS are efficient for they embody a 
perfection gained by over 50 years of specialization in the development 
and refinement of tool holders. 

ARMSTRONG TOOL HOLDERS are inexpensive because they are 
quantity produced by modern methods, for a world 
market ...are used by over 96% of the machine Buy \ 
shops and tool rooms...are carried in stock for ARMSTRONG 


your convenience by all industrial distributors of TOOLS from your 
consequence. Industrial Distributor 












Me 


BROS. TOOL CO. s2is w. anmsirone AVENUE CHICAGO 30, ILL. 
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eam Sea | , S = | | * Automatic Threading Tools © Switches © 170 EAST t3ist STREET @ CLEVELAND 8, OHIO 
- - r ‘i } - — 4 Solenoids ¢ Contract Manufacturing. 





spot the champ 
... and with high speed steels 





the champion’s always REX 


Compare the freckles and you'll pick the champ. 
And it’s easy to spot the champ in high speed steels, 
too, for Crucible REX® has been the standard of 
comparison for over half a century. 


Prove the reasons for REX’s superiority in your 
own shop. You'll like its hardenability. . . response 
to heat treatment . . . fine tool performance. Like 
thousands of other users, you’ll agree you can’t find 
a high speed steel to outperform REX. 


Ask for REX, a prescription-made Crucible prod- 
uct, at Crucible warehouses or leading distributors 
from coast to coast. Crucible Steel Company of 
America, HenryW. Oliver Building, Pittsburgh 30, Pa. 


4 icR HT C | 5 LE | first name in special purpose steels 


Crucible Steel Company of America 








+ 
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WINTER TAPS HAVE 


To lower your cost of tapped holes, put Winter BALANCED 
ACTION Taps to work for you. ALL have uniform flute 
contours; exact flute spacing; accurate and concentric 


chamfers; and precision chip driver contours. 


WINTER BROTHERS COMPANY 


Rochester, Michigan, U.S.A. Distributors in principal cities. Branches in 
New York © Detroit * Cleveland * Chicago ¢ Dallas * San Francisco © Los Angeles 
Division of National Twist Drill & Tool Co. 


CALL YOUR WINTER DISTRIBUTOR 


aN 


WINTER GAGES 


Are Now Available 


from your Winter distributor. 
These gages are made with BAL- 
ANCED ACTION thoroughness. 
Catalog on request. 














NATIONAL 


TWIST DRILL 


The Cutting Tools That Give You The Edge 


You depend on the cutting edge of the tool to give you long 
hours of dependable service. Nationals hold their cutting Now Available With 
edges. They keep your grinding room costs at a minimum too. CARBIDE TIPS: 


National Twist Drills, Reamers, 
NATIONAL TWIST DRILL AND TOOL COMPANY End Mills, Milling Cutters, 


Rochester, Michigan, U.S.A. Distributors in principal cities. Branches in Counterbores. 


New York * Detroit * Cleveland * Chicago © Dallas * San Francisco * Los Angeles 


< 


hs CALL YOUR NATIONAL DISTRIBUTOR 
J 


Twist Drills @ Reamers @ Counterbores © Milling Cutters © End Mills @ Hobs © Carbide Tipped and Special Tools 









A 






BAIRD 


ABUT IT 


... IF IT’S A HIGH PRODUCTION PROBLEM ... 





ANOTHER WORLD-FAMOUS PLANT 


INSTALLS BATTERY 


OF BAIRD CHUCKERS 


The photo above shows four of a battery of eight Baird 6-spindle automatic Chucking 
Machines performing the complete turning operations on aluminum alloy pistons . 


including automatic feed and discharge. 


The Plant Manager says, “Previous methods of finish-turning required four separate 


operations. Now, the same results are attained in one operation . . . faster and with less 
chance of error.” Cutting speed is 1332 to 1350 ft.-per minute . . . feed per revolution 
.018 to .025. Actual cutting time at each station approximately 5 seconds . . . complete 


cycle 7.36 seconds. 


Baird Chuckers are designed and built to insure positive, continuous, production 
. . . tooled for precision at low unit costs that give you a definite, competitive advantage. 


As automation of large plants advances, Baird automatics can play a vitally important 
part in your production lines. And Baird engineers, highly experienced in special tooling 
techniques, offer you solutions for tough production problems. It will pay well to “ask Baird 
about it.” 

Write to Dept. AM 






WHERE YOU WILL GET THE HELP OF SPECIALISTS 


T H E 4 Al R iW) M A r¢ 7 | Ni E C 0 MP A i Yy ON THESE ESSENTIAL PRODUCTION PROBLEMS: 


STRATFORD CONNECTICUT 
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Wist Uris @ Keamers @ Counferbores © Milling Cutters @ End Mills @ Hobs @ Carbide lipped and Special Tools 


ONE 


You Get Many Benefits 


ins MICKER$> Hydraulics 


OF A SERIES 


By Specify 


Reduced Maintenance Costs 


Vickers Oil Hydraulic Equipment is built to 
minimize maintenance . . . has an outstand- 
ing performance record. Nevertheless, Vickers 


recognizes that sooner or later any piece of 


Shown below are several of the practical aids 
provided to assure you quick and economical 
service on Vickers Hydraulics. 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1410 OAKMAN BLVD. e- DETROIT 32, MICH. 
Application Engineering Offices: +» ATLANTA 
ch CAGO AREA (Brookfield) « CINCINNATI « CLEV E- 
LAND e DETROIT «¢ HOUSTON ¢« LOS ANGELES 
AREA (El Segundo) « MINNEAPOLIS « NEW YORK 
AREA (Summit, N. J.) « PHILADELPHIA AREA (Media) 
PITTSBURGH AREA (Mt. Lebanon) ¢ ROCHESTER 
ROCKFORD e SAN FRANCISCO AREA (Berkeley ) 
SEATTLE e ST. LOUIS e TULSA e WASHINGTON 
WORCESTER 


machinery requires overhaul. So we have de- 
veloped a service department of exceptional 
efficiency . . . one that is convenient for you by 
reason of full time factory-trained service men 


working out of our offices from coast to coast. 


SPARE PARTS 
RECOMMENDATIONS 


Our service men will study 
your situation and make 
practical recommendations 
on your spare parts inven- 
tory ... will check your 
inventory and provide you 
with printed lists of parts 
usually required. 


SERVICE KITS 


Packaged repair kits for many Vickers products 
are available. These provide all needed parts for 
quick repair in the field and at minimum cost. 
In addition, these kits simplify stock problems by 
reducing the number of loose parts. 


PREVENTIVE 
MAINTENANCE 


Our service men will gladly 
set up for you an effective 
program of preventive 
maintenance on a timetable 
basis. This avoids costly 
down time and keeps main- 


SERVICE SCHOOL 


Vickers maintains a Hy- 

draulics Training School for engineering, main- 
tenance and service personnel of both original 
equipment manufacturers and their customers. For 
further information, please contact Product Service 
Department directly. 


tenance costs at a minimum, 


7143 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Cutting knife enters the slot visible in these knife assemblies. Springs maintain pressure on the paper during cut. 
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Mal Here is a giant multicolor magazine press in action, 
Paper is cut 640 times per minute. 
Press speed: 1200 feet per minute. 


‘gun take it” 








says Goss Printing Press Company, world’s largest manufacturer 
of newspaper, magazine and rotogravure presses 


@ 74% of the world’s daily newspapers are printed 
on Goss equipment. Some of the presses are nearly 
a city block long—giant, roaring machines that 
gobble up newsprint at the rate of 1200 to 2000 
feet per minute. Many of the largest magazines 
also are printed on Goss presses, which run up to 
1200 feet per minute. 

At one end of the press is the cutting cylinder, 
where the paper is cut “on the run.” 640 times a 
minute, the sharp steel knife snaps in and out be- 
tween two spring loaded fibre “‘cushions” that hold 
the paper against the cutting cylinder. When the 
knife retracts, the springs push the cushions back 


out of the way. 

According to Mr. William Zimmer, Asst. Chief 
Engineer, “Inferior springs would fail, jam the cut- 
ting cylinders, wedge the folding mechanism, and 
cause severe damage. I don’t think that a spring 
could have a tougher job; but we’ve been using 
American Quality Springs for 20 years with excel- 
lent results.” 

American Quality Springs are available in any 
size, any quantity, any steel, style or finish— 
including flat wire and special shapes. Just get in 
touch with your American Steel & Wire repre- 
sentative. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


* TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


- USS American Quality Springs@ 
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sme in custom-built indexing machines 


MALLEABLE IRON DIFFERENTIAL CARRIER 
240 pieces per hour gross. 24 operations. 8¢ per piece. 
Stas. 1-H, 2-H, 3-H: Drill .421 holes. 
Stas. 4-H, 5-H, 6-H: Spot face 13/4 dia. 
C'sink for Yo-13 tap. 


Stas. 7-H, 8-H, 9-H: Tap %-13 thd. thru. 
Three Holes 
































2 Five Holes 
Sta. 7-V Spotdrill for /4-20 tap. 
Sta. 8-V Drill .391 thru. 


Sta. 9-V Tap “46-20 thd. thru. 














Cort 
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Close-up view of precision lock pin, which 
engages work-holding turret at completion 
of dial and turret index. It insures accuracy. 
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can mean uniform parts at low cost for you 


The Malleable Iron Differential 
Carrier (at left) calls for eight tapped 
holes. The five vertical holes require 
three operations, and present no special 
problem. But... the three horizontal 
holes also require three operations 
each — and these holes are spaced 120° 
apart. 

A central column machine is used. 
It has a 60-inch index table with nine 
stations (one for loading and un- 
loading). Each of the work-holding 
fixtures is mounted on a rotating 
turret which turns 120° as the table 
indexes. For accuracy, the turret is 
locked in position as shown in the 
detail photograph. Work is clamped 
onto the fixture at each work station. 

The Cast Iron Manifold Heat 
Control Assembly (below) calls for 
precision machining and an assembly 
operation. This work is all accom- 
plished in one production cycle on 
machine illustrated. The table in- 
dexes through five stations (one for 
loading and unloading). Operations 
are performed by four horizontal units, 
At Stations 1, 2 and 3 the hole is 
drilled, countersunk and reamed. At 
Station 4 the pins (fed into a chute 
and released by an escape mechanism) 
are pressed into the prepared hole by a 
specially-designed hydraulic ram. 


KINGSBURY 


AUTOMATIC DRILLING 
AND TAPPING MACHINES 


for Low-Cost High Production 


Machines designed and built by 
Kingsbury use work-tested Kingsbury 
units such as heads, index mechanisms, 
cutting tool guides, synchronized con- 
trols, bases, etc. But the work-holding 
fixtures are special — designed for each 
part. They have to be, for unless the 
part can be located correctly and held 
firmly, required accuracy cannot be 


obtained. And unless the fixtures can 
be loaded and unloaded quickly and 
easily, production will suffer. 

It’s a job that requires specialized 
skills and experience. We have both. 


Kingsbury Machine Tool Corp. 
110 Laurel Street 
Keene, New Hampshire 


CAST IRON MANIFOLD HEAT CONTROL ASSEMBLY 


300 pieces per hour gross. 
(Sta. 1-H: Drill undersize for 





Sta. 2-H: Countersink 
Sta. 3-H: Ream for press Fit 


idle lisl ig 





for pin 








Ea 




















= 
— 





3.750 


ee 


Four operations. 


2% ¢ per part. 





Sta. 4-H. Press pin in place with hydraulic ram assembly. 
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TRANSMISSION EXTENSION 


HINED COMPLETE 





Over-all view of Barnes Special 
10-Station Progress-Thru Mach- 
ine. Tr ission housings are 
finish machined from rough 
castings at gross production 
rates of 150 pieces per hour. 









4 


—_ 
ed 








(Vert. Head) Drill 


Rough & semi-fin. & chamfer Press Finish 
bore, chamfer Spot (Horiz. Head) Fin. in babbitt bore bushing & 


and face Drill face Idle & semi-fin. bore bushing fin. c’'bore housing 


| |2 


he OL 


TWO PARTS TWO PARTS 


Rough mill Idle Drill Semi-fin Semi-fin. Tap Fin. mill & Fin. ream 
& rough face ream, mill, chamfer, face 
chamfer & semi-fin. face 
& spotface 


Sulders of & Schematic drawing of machining operations. Total con- 
z, Wt. be, centricity on all operations does not exceed .002”. Housings 
citer are held in transfer plates which are located by two hydraulic- 
ally actuated dowels and clamped hydraulically at each 


Since 1872 machining station. 








~ 
scones een Special 
Machine Tools Conveyor Units Process Equipment 
MULTIPLE SPINDLE DRILLING * BORING © TAPPING MACHINES 
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FROM ROUGH CASTING TO FINISHED PART 


‘ON 
W. F. & JOHN BARNES SPECIAL 
10-STATION PROGRESS-THRU MACHINE 


Here is another typical example of how W. F. & John Barnes Six- 
Point Machine Tool Building Service has helped increase produc- 
tion efficiency for a leading automobile manufacturer. All machining 
operations on transmission extension housings are now combined 
in one Special Barnes 10-Station Progress-Thru Machine at a pro- 
duction rate of 150 pieces per hour. Two operators, one at the 
Tr ission extension housings are finish machined in : i 
calemntiie apts tenis eet ceases Ga wali loading end and the second at the unloading end, load and unload 
After rapid washing and final inspection, the part is ready housings on transfer plates which carry workpieces through the 
for assembly. : <"% P ‘ P P ahae 
entire machining cycle. Operations include boring, facing, milling, 
drilling, reaming, automatic press-in of babbitt bushings, and com- 
bination finish bore babbitt bushing and finish counterbore housing. 








Whether your production requires large or small machines, you’ll 
find the coordinated services at Barnes can help you solve problems 


View of workpieces in special transfer plate fixture. Both quickly and efficiently. 
are located and accurately positioned by means 
of dowels and screw-operated V-block clamps. 








BARNES’ COORDINATED 6-POINT MACHINE TOOL BUILDING 
SERVICE INCLUDES: 


—75-year background, large well equipped MENT — designed and built to reduce work 
plant efficiently tooled to build high pro- 
duction machines. ficiency. 


SPECIALIZED MANUFACTURING FACILITIES SPECIAL HANDLING AND CONVEYOR EQuUIP- 
A handling, effect maximum safety and ef- 


SPECIAL HYDRAULIC EQUIPMENT—designed COORDINATED DESIGN AND ENGINEERING 
and built to meet JIC standards. Individually 6 —Mechanical, Hydraulic, Electrical, Process, 





? engineered units assure smooth, dependable Tool, and Fixture Engi s work together at 
actuation for every requirement. Barnes. Team-work solves complex problems 
quickly. 
SPECIAL ELECTRICAL EQUIPMENT and 
3 CONTROLS — individually designed and WRITE. FOR 
built for maximum safety and ease of control, 
with circuits that assure the moot dependable FREE BOOKLET 


of all machine f Ask for free booklet ‘‘Co- 
ordinated Machine Engi- 





SPECIAL GAUGES, FIXTURES, TOOLS— 
designed for each individual machining prob- neering” describing the 
lem, assure accuracy of operations at high scope of Barnes machine 
production speeds. tool building service. 





W. F. & JOHN BARNES COMPANY 


MACHINE TOOL DIVISION 
401 SOUTH WATER STREET, ROCKFORD, ILLINOIS 





Special Food 
Electrical Controls Machinery 


AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 
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Whatever kind of gears you make... 





Whatever way you make them 


National ool Go, 


can supply the right type cutting tool 
because we make all types 





National Tool Co., with 50 years 
experience in the manufacture of 
special cutting tools, makes all 
varieties of gear cutting tools for 
all types of spur, helical and worm 
gears—as well as for sprockets 
and splines. Whatever your gear 
requirements—large or small— 
National engineers can help you 
decide the most efficient method 
of producing them. Many gear 
manufacturers have found it profit- 
able to look to National Tool Co, 
for all their gear cutting tool re- 
quirements. 








Involute Gear Cutters 






Master Gears 


POS SR 


Ce ® 1955 


Gur) Ge Gear 


National 


ppole) & 


Cleveland 2; _: 





a 





Herringbone Gear Cutters 









Representatives in major industrial centers 
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IF POWER’S THE PROBLEM... 


AIR’S THE ANSWER 


There is a Schrader Air Cylinder with power 
enough to meet any application. Ideally suited 
to pushing... pulling ... lifting .. . lowering 
... wherever repetitive operations are required 
—Schrader Cylinders are used in innumerable 
applications in industries of all types. 
Schrader has a complete line of cylinders that 
will meet any requirement. They are available 
in single or double acting, in bores up to 8” diam- 
eter, in any stroke, and in any type of mounting. 








Let Schrader air cylinders do the work 


Schrader Air Cylinders will deliver controlled 
low-cost power to eliminate manual effort and 
for incorporation in automation designs. They 
make hard work easy and speed up production. 

Don’t forget, the complete Schrader line in- 
cludes operating and control valves of every type, 
as well as all other compressed air accessories 
for air systems. 

Write for Schrader Cylinder Specification 
Data or for information on the complete line of 
compressed air accessories. 


LEADERS IN AIR CONTROL SINCE 1844 








REG. U.S. PAT. OFF. 
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A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
460 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. F-4 


| am interested in more information on 


Title. 








The complete Schrader line of pneumatic 
accessories includes everything you need 


“a 


Address. 





Cleveland 4, Unto . 





AUG PRODUCTION 


ELMIRA. N* With Tool Room Accuracy 


Hardinge Precision Chucking Machine HCT 
finish diameters, recesses, shoulders, 
back faces, front faces, and cuts precision threads 
in one setting — all concentric with each other. 
Tooled inexpensively with standard tool bits. 


SPE, Ok Oe OMe Re A ge ee 





Model HCT 


High Speed Precision Chucking Machine . 





HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


Independent Variable 
Carriage Feed 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 
American Machinist + April 11, 1955 

















IN THE METAL WORKING 
INDUSTRY, IT’S 


UNION DISTRIBUTORS 
SERVE THE NATION 


FOR e SPEED 
e ECONOMY 
e RELIABILITY 
e PERSONAL CONTACT 


CALL YOUR UNION DISTRIBUTOR 


UNION TWIST DRILL COMPANY: ATHOL, MASSACHUSETTS 


OWNERS AND OPERATORS OF: S. W. CARD MANUFACTURING CO. DIVISION, Mansfield, Mass. 
BUTTERFIELD DIVISION, Derby Line, Vermont and Rock Island, Quebec 











PMETIOC TIME FPVIMARTEETIOF 


FAP Tt, IFO 





THE 
NEW 





LOW 
COST 


SINGLE DISC JOHNSON CLUTCHES 


This is “it” 


in both horizontal and vertical installations. The answer is “Separator 


. a Single Disc clutch that stays cool on the job... 


Springs,” the same feature that has popularized our Maxitorq Clutch. 


If extreme compactness is not an essential, the Johnson Single 
Disc Clutch will meet or beat all competition . . . for applications 
in the field of light machinery . . . as a better clutch at a competitive 


price (see typical applications at right). 


Available are two capacities, No. 350 — 3 h.p. max. and No. 
450 — 6 h.p. max. A simple hex key frees the knurled ring for easy 
manual adjustment. The “floating” disc prevents drag, abrasion, and 
heating in neutral. And several driving combinations may be obtained, 
including V-belt. 


For positive control of power transmission in its field, the Single 


Disc Johnson is tops. Write Dept. AM-4 for complete specs. 


SEND FOR BULLETIN NO. 250 


APPLICATIONS 


Accessory Drives, Air Compressors, 
Bag Making, Boat Drives, Bread 
Wrapping, Chain Drives, Combines 
(farm), Conveyors, Crop Seeders, 
Cultivators, Dusting Machines, Feed 
Grinders, Floor Scrubbing, Fruit 
Cleaners, Gasoline Engines, Gener- 
ator Drives, Hay Balers, Hoists, 
Loaders, Lawn Mowers, Milk Cool- 
ers, Mixing Machines, Motor Scoot- 
ers, Packaging Machines, Paper 
Shredders, Power Fans, Power Saws, 
Power Take-offs, Pumping Equip- 
ment, Sand Spreaders, Sewing 
Machines, Spraying Equipment, 
Textile Machinery, Threshers (small), 
Tobacco Machinery, Tool Grinders, 
Tractors (garden), V-Belt Drives, 
Vegetable Sorters. 


















THE CARLYLE JOHNSON MACHINE COMPANY 





MANCHESTER = « 


CONNECTICUT 
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Ruggedness 
and 
Refinement 











These two things you might not expect to find combined in one tool. 
You will find both, however, in GTD-AMPCO End Mills. 


The precision finish of the shanks,-the uniformity of the cutting 
teeth, the exactness of size assure accuracy in use. Design, steel 
selection and precisely controlled heat treating give them their 
ruggedness. 


AMPCO TWIST DRILL DIVISION 


GREENFIELD tap and DIE CORPORATION 


Greenfield, Massachusetts 












MORE AND MORE FLEXLOC LOCKNUTS are being used on appli- 
cations where dependable locking is essential to the operation of the equipment 
and the safety of the operator. This bundling chain with automatic lock provides 
positive grip and safe, sure bundle handling. 


Two FLextoc Self-Locking Nuts hold this assembly together. Once the locking 
threads are fully engaged, the nuts won’t work loose, regardless of the conditions 
under which they are used. 


FLEXLOC one-piece, all-metal nuts are available in a full range of sizes in any 
quantity. Standard FLEXxLocs are stocked by leading industrial distributors every- 
where. Write for Bulletin 866 and samples. STANDARD PRESSED STEEL CO., 
Jenkintown 1, Pa. 


DO YOU KNOW ? Standard Fiextocs smooth off rough bolt threads. The 
locking threads on all-metal FLExLocs are not chewed up when used on rough bolts. 


Standard FLExLocs lock securely on bolts varying in diameter tolerances. The all-metal, 
resilient locking sections of the nut accommodate themselves to the diameter tolerances. 
Standard FLEXLOcs are one piece, all metal. They are not affected by temperatures to 
550°F. Nuts lacking these features have a more restricted temperature range. 

Standard FLexLocs lock securely—stopped or seated—when 14 threads of a standard 
bolt are past the top of the nut. 

Standard FLExLocs are not affected by moisture, oil, dirt or grit. They lock efficiently 
under all conditions, regardless of the vibration encountered. 


56B 


FLEXLOC AT WORK 





4 ee 
PRERLOC SELF-LOCKING wuts 











FLEXLOC 
® 
LOCKNUT DIVISION 





JENKINTOWN PENNSYLVANIA 
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ne 20, 1954 
Salt Lake Tribune, Sunday, Ju 
The 5a 


When a customer of such outstanding 
caliber and recognized reputation as 
the McGee & Hogan Machine Works 
of Salt Lake City, Utah spends his 
own good money to tell the world 
how good his new ‘AMERICAN’ 
Hole Wizard Radial is that’s really 
“Praise from Caesar.” 





New McGee and Hogan The accompanying McGee & Hogan 
advertisement appeared in the Sun- 


di al Drilling Machine } day, June 20th, edition of The Salt 


Lake Tribune. It shows the new 5’ 


this modern machine 13” “AMERICAN” Hole Wizard 


: ill 
” diameter dri Radial at work in their plant produc- 


ing work for customers at “lower 
e 53 
costs per job. 


+n machine Lots of power, wide range, con- 
dimensions in any pee 
; ork. : 
shop doing repair W entralizing ruggedness are doing for McGee & 
e c 


id- A 
fo ntage over © hin rks exactly what 
Veteran operator P*tnig machine, * Site saved mects sense ss. gst accor agape 
of all controls ered control points: “AMERICAN” Hole Wizard Radials 
fashionee, 


costs per Je, will do for you. 


venient controls and plenty of 


And Mr. Ray Hogan adds another 
punch to this testimonial by telling 
MACHINE us in a recent letter, ‘‘Your machines 
Salt Lake City - °° 


1154 South ond West - are doing a wonderful job for us. 


Send for bulletin No. 327 and 
get the facts. 





THE AMERICAN TOOL WORKS CO. Cincinnati,Ohio U.S.A. 








' 
: 
t 





A select line of precision gages is now 
offered by Card, manufacturer of world- 
famous Card taps. In every industry, in 
every shop, these tools speed production, 
assure you of precision and satisfaction. 
The new line of gages is equal in every 
respect to the quality of manufacture 

that has made Card taps famous over the 
past 81 years. 


ontact your local Card Distributor 
pt deliveries and helpful service. 
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products 


BKaGICls 


ACCO ACCO Registered’ Slings-Wire Rope & Chain 


THE STANDARD OF EFFICIENCY AND SAFETY 







Look for these 


SAFETY WITH A SAVING 





e Materials Handling is one of the most 
costly production operations, yet insur- 
ance of uninterrupted flow of materials 
is necessary for efficient and economical 
production. Regardless of how well pro- 
duction is planned, a dropped load can 
be very costly even without involvement 
of personal injury. Time is consumed, 
machining operations already completed 
can be rendered valueless, and, if a 
major machine tool is involved, the 
whole line is shut down. 

acco Registered* Slings are materials 
handling tools specifically designed to 
require less hook-up time and through 
their proved safety actually protect 
against production interruptions. All this 
is money saved and safety gained. 


ACCO Registered Safety is 
More Than Skin Deep 
Before any item can be used in an Acco 


Registered* Sling it must prove to be the ee. 


safest, most-efficient available for its 
particular use. Then it must prove under 


actual test to have strength equal to, or rman om 
higher than, that developed by sling body. x \ 
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For example, the special acco Hooks 
used in these slings are forged, heat- 
treated to insure standardized strength, 
proof-tested, inspected, and magna- 
fluxed. NOTHING IS LEFT TO CHANCE. 

Components which have passed these 
tests are then assembled into completed 
acco Registered* Slings according to de- 
signs which have proved their safety and 


completed sling is individually proof- 
tested to twice the working load limit. 
Then and only then can it be tagged 
**accO Registered.*’’ 

Compare the assurance given by this 
careful control of quality, strength, and 
design with the methods used in fab- 
ricating old fashioned, ‘‘home-made’’ 
slings. 


AGECO AMERICAN CHAIN & CABLE 


efficiency in rigorous field tests. Next the *Trade Mark Registered 


ACCO MAKES BOTH CHAIN AND WIRE ROPE SLINGS... 

ACCO can supply both types of slings. As you know, there are places where one 
is preferable to the other. And there are places where a combination of both is called 
for. Whatever the set-up, ACCO Registered* slings will fill the bill with greater safety. 
ACCO can advise you impartially, can furnish dependable printed information. 


Write or phone your ACCO Distributor. If you don’t know him, get his name 
from the ACCO office in city nearest you. 


for 
Better 
Value 







BRIDGEPORT, CONN. 









Atlanta, Boston, Chicago, Denver, Detroit, Houston, Los Angeles, 
New York, Odessa, Tex., Philadelphia, Pittsburgh, Portland, Ore., 
San Francisco, Wilkes-Barre, Pa., York, Pa. 

In Canada: Dominion Chain Co., Ltd., Niagara Falls, Ont. 


5S? 
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HOLDER 
SETUP 







TOOLS 
MOUNTED a 






a ry | 







MODEL A 
Length 21’, weight 105 pounds 


ee gt PRODUCTIVITY of your vertical boring mill-regardless of make or model— 
mer Length 24%6”, 
rig omnia 210 pounds can be profitably increased with this new cost-cutting accessory. 








ses : Held in the machine ram head, the Davis Indexing Tool Holder mounts four 
square-shank cutter bits for successive operations without relocating the work. 




















Also, it presents each tool either square with the work or inclined at a 45° 
angle, making it useful for a broad range of cuts. Indexing between oper- 
ations is completed in a matter of seconds, sharply reducing floor-to-floor time. 
we ee And substantial savings in machining time on multiple operations quickly 
Holder with facing tool ge: repay cost of tool holder. Get complete information—learn how your vertical 
Goren ema oe boring mill work can be made more profitable. 


Holder indexed 90 PROFIT-BUILDING ADVANTAGES 


present turning tool. % Accurately indexes to 8 positions in 45° ye Completes 4 operations without changing 
Pe steps—instant setting. tools or relocating work. 

% Supplied for right or left-hand ram heads y& Bores, turns, faces, chamfers, 

of any vertical boring mill. and undercuts. x 







* 


Holder indexed at 45° 
for chamfering. 


Tool ‘holder indexed at 
90° for undercutting. THE ONE NAME THAT CERTIFIES ULTIMATE PRECISION AND PRODUCTIVITY IN TOOLING 
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RIGHT ON SCHEDULE! 4 months and another 1,000,000 
pieces later, the original set of rolls are still on the job. Have 
you taken a close look at your threading picture lately? 





















SEE US AT THE MACHINE TOOL SHOW © SEPTEMBER 6 TO 17 © BOOTH NUMBERS 324 AND 7 


es | & - 
©; |e 


Kighl Machine for YOUR JOB THE NATIONAL 


sen ee ACME COMPANY 


171 EAST 131st STREET © CLEVELAND 8, OHIO 
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NO. 2E LATHE 





WITH ELECTRONIC 





simplifies lathe operation. . 


OPERATOR EFFORT IS REDUCED TO A MINIMUM 
MACHINING EFFICIENCY IS INCREASED 
16-7/16” SWING OVER WAYS 

COSTS ARE CUT AT EVERY TURN 


Hendey electronic control of spindle speeds on No. 2E Precision Lathes is effortless with 
this convenient fingertip selector. It affords a quieter, more efficient drive, with closer control 
over speeds than is possible with other types, especially at the slower rates. Speeds are 
adjusted smoothly, either pre-set or while cutting, through the full range up to 1500 r.p.m. 
to give the most efficient cutting rate for the particular type of cut. Operating efficiency is 
further stepped-up by single-lever control of start, stop and reverse. Dynamic braking allows 


smooth and rapid changing from forward to reverse rotation of the spindle. 


Additional Hendey quality features make this general purpose lathe a machine you should 
see before you buy any lathe... especially if you want maximum operating efficiency, 


work accuracy and reduced cost on turning operations. 


THE 
MACHINE TOOL 
sHOW 


CHICAGO, iLL. 


See It In Action! Booth No. 221 Serr. 0-17, 1985 


INTERNATIONAL AMPHITHEAIRE 





TOPS IN ACCURACY... HENDEY PRECISION-BUILT 
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*t Sere Fat et Tee Sev Serres Ve wee 


SPEED SELECTOR 





Y 





a 


A 


. cuts production time 


Instantaneous Speed Selection . .« 
.- + Pre-Set or While Cutting... 
Provides Infinitely Variable Control 
Through Full Speed Range Up To 
1500 R. P. M. 


MACHINE TOOLS machine division Puublal 
BARBER-COLMAN COMPANY BMIIMUER 


211 LOOMIS ST., ROCKFORD, ILLINOIS 
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DOES YOUR 
LUBRICATION INVENTORY 














as 


Pure Oil research has developed a special line of multi- 
purpose lubricants for industry. Why multi-purpose lubri- 
cants? It’s this simple: the fewer the lubricants, the lower 
your inventory .. . the less chance for error in application 
(and resulting “down time’’) ...and the fewer the man- 
hours needed for ordering, stocking and application. 
Experience proves that, in the average plant, a maxi- 
mum of six Pure Multi-Purpose lubricants is all you need. FREE BOOKLET tells 
Let Pure Oil’s industrial engineers show you how to stream- aeolian Cea ber 
line your lubrication program. Reverse the charges to Company, 35 E. Wacker 


your nearest Pure Oil office. Call now. Drive, Chicago 1, Illinois. 
(Offer limited to Pure Oil’s 24- 
state marketing area.) 


Be sure with Pure PURE MULTI-PURPOSE LUBRICANTS 


Sales offices located in more than 500 cities in Pure’s marketing area 
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TURNING, FACING 





with Hydra -Trace* and your LeBlond lathe! 





Check the job list of most any LeBlond Lathe— 
Hydra-Trace combination. You'll find it turning 
complex dies in the morning, step shafts in the 
afternoon. Yesterday, it was contour facing 
compressor discs; tomorrow, turning bevel gear 


blanks. And saving time on every one! 


Hydra-Trace can be mounted in place of the 
compound rest on most any LeBlond Lathe... 
in minutes. It swivels to the most favorable 
angle for proper tool clearance. Its flat template 
is easily made, conveniently stored. Template 
holder and all controls are neatly located at 
front of lathe. And you can remove Hydra- 
Trace to use your lathe for other work in 


practically no time at all! 


For complete data on Hydra-Trace, ask for Bulletin HT-2A 





American Brass saves 91% of a 6-hour job! 
Turning mandrels shaped like baseball bats 
(used in drawing seamless tubing) ate up 6 hours 
of lathe and operator time at The American 
Brass Co., Waterbury, Conn. With Hydra-Trace 
installed on their LeBlond 16” x 78” HD 
lathe, it’s done in 30 minutes! And the same 
lathe, with Hydra-Trace removed, is still avail- 


able for regular turning, facing and chasing! 


If variety is important in your lathe operations, 
you can’t do better than Hydra-Trace and a 
LeBlond lathe. We’ll tell you promptly whether 
Hydra-Trace will fit the LeBlond you have. 
Or we can recommend exactly the right com- 
bination for your requirements from scores of 
lathe sizes and models. See your LeBlond 


Distributor or write Cincinnati today. 


R. K. LEBLOND MACHINE TOOL CO., CINCINNATI 8, OHIO 


*Hydra-Trace (Trade Mark registered U. S. Pat. Off.) 
is LeBlond’s heavy-duty hydraulic tracing attachment. 
Can be mounted in place of compound rest on practi- 
cally all LeBlond lathes built since 1935. 


fi 


» «Cut with confidence \ 


y 
Li we 
ii 
| 
q 
4 





World’s Largest Builder of a Complete Line of Lathes « For More than 68 Years 





TAKE A LOOK AT FARREL-SYKES ACCURACY 


PRECISION GENERATION 


The cutters of Farrel-Sykes machines 
reciprocate, one cutting when move- 
ment is in one direction and the 
other when’ the movement is re- 
versed, Each ends its, stroke at the 
center of the blank. As they cut, 
they rotate to generate the helices 





and also slowly revolve in unison 
with the gear blank to generate the 


tooth contours precisely. 


Start of cutting operation on a con- 
tinuous tooth herringbone pinion 


with integral shaft. 


The accuracy inherent in the operating prin- 
ciple of the Farrel-Sykes gear machine— 
precision generation — gives gears precise 


tooth spacing, profile and helix angle. 


Besides precision, the ‘“‘twin-head” gen- 
erator gives you versatility, high production 
and convenient operation. It makes fast, sim- 
ple work of cutting every type of herring- 
bone gear, single helical and spur gears, two 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. f i 
’ ' ’ ber a cluster gear simultaneousl 
Sales Offices: Ansonia, Buffalo, New York, Cambridge (Mass.), eames sling 8 stY> 
Akron, Cleveland, Chicago, Los Angeles, Houston and other toothed and cylindrical forms. 


® 
4 ll . * . 
farrel-Ciimingham Write now for details of this accurate and 
versatile gear generator. FB-950 
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T-P Angle Irons 
Cut Setup Time 


More Cost-Cutting Tips From 
Taft-Peirce 





T-P Toolmaker’s Adjustable Knee 


Table tilts and firmly clamps at 
angles from 0° to 90°. Graduated 
quadrant and vernier reads within 
5 minutes of angle. Special sine bar 
feature permits setting within 30 
seconds of angle. Surfaces on base 
right angle are finished scraped. 





T-P Duplex Angle Irons 


Speeds setups on planers, boring 
mills, shapers, drill presses. In 
many cases, eliminates need for 
table clamping. Finished inner 
pads parallel to sides within 
.0005”. Outer faces ground’square 
within .0005” in 6”. 


T-P Toolmaker’s Knee 


Useful for mounting small work. 
Pads are finished on back of each 
angle for clamping purposes. Sides 
and faces are square within .0001”. 
Firiest quality close-grained cast 
iron, heat treated and ground. 


T-P Multiplex Angle Irons 


Eliminate multiple setups and ex- 
cessive handling. All surfaces are 
scraped square within .0005” in 6” 

. parallel within .0005”. Holes 
and slots for clamp bolts. 4 tapped 
holes for eye bolts. Recessed lips in 
base section for clamping. 


T-P Measuring Irons 


Provide a fixed surface for 
measurements when 
clamped to machine 
table or surface plate. 
Narrow width also 
makes it convenient 
for clamping work 
on the machine 
table. Front face 
and bottom fin- 
ished square 
within .0002” 

per foot. 








T-P Universal Right Angle Irons 


Invaluable wherever an accuratel 
square reference surface is feud. 
Use as height block or clamp work 
to one face, and place block in any 
number of positions to make meas- 
urements without relocating. 
Square and parallel within .0002” 
or .0003”. 


T-P Slotted Angle Irons 


Working faces are ground square 
within .0005” in 6”. Holes and 
slots for clamping bolts. Finest 
quality close-grained cast iron, 
heat treated and seasoned. Stocked 
in a number of sizes. Hand scraped 
or specials on request. 








For the complete story on these items and many more send for your copy 
of the Taft-Peirce Handbook. 








SINE BAR 
AND BLOCKS 


“‘v’ BLOCKS AND BENCH 


SURFACE 
CENTERS 


PLATES ANGLE IRONS 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, RHODE ISLAND 
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GET MORE PRECISE SELECTION 
of RIGHT CUTTING me sane °F 







with LODGE & SHIPLEY 2a SPEED I 
due to smaller es agepater' i ioe tiie one over a 





To illustrate our point, suppose a spindle 
speed of 230 rpm is needed to give 
the correct cutting speed. 











LODGE & SHIPLEY 
24 speed 
headstock 






16 speed 
headstock 










On a typical 16-inch, 16-speed Headstock, — 
199 and 263 rpm are available. Choosing | 
199 rpm gives a speed that's within 13% of 
the desired speed. 


On the Lodge & Shipley 16-inch, 24-speed 
Headstock, 207 and 250 rpm are available. 
Choosing 250 rpm gives a speed that's within 
9% of the desired speed. 


On these same lathes The Lodge & Shipley 24-speed Headstock 
also has a wider range—| 14 to 1160 rpm... compared to the 
typical 16-speed hea: sto 6 to 697 rpm range. . 














Considering a new lathe? You'll find it 
well worth investigating the number of 
spindle speeds, the size of the speed in- 
crements and the range. The more speeds 
you have (up to a practical limit) and the 
smaller the increments between speeds 

. the more perfect choice of cutting 
speeds you can make. Insufficient spindle 
speeds severely limit your selection as 
indicated in the data above. 


lodge & Ghipley ....goue vovce-ceal choice! 


Lodge & Shipley Model X Lathes give you 
24 speeds. . . up to 50% more than some 
comparable lathes. That's a 50% better 
chance to select the correct speed and 
obtain truly economical production. 


ond ¢ kee aah 


Call a Lodge & Shipley representative or 
write for literature on this subject. The 
Lodge & Shipley Co., 3055 Colerain Ave., 
Cincinnati 25, Ohio. 
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100--° 


ULIC press©>: 
oR” BLISS 


H 
re pecify 


it pays fo ° 





Gruen obtains MICRO-PRECISION accuracy with 


BLISS HYDRO-DYNAMIC PRESSES 


Accuracy is the keynote of operations at the 
Gruen National Watch Case Company, Cincin- 
nati, Ohio. This is especially true in the form- 
ing of the case itself. Here, tolerances are 
critical—with an exact fit of the crystal inside 
the watch case essential to keep it from falling 
out. Gruen prefers the Bliss Hydro-Dynamic 
presses for this job—holding tolerances to 
several ten-thousandths of an inch. 
Equipped with high- and low-pressure 
pumps, these Bliss Hydro-Dynamic presses 
are the moving-up type... especially suited 


On your 


to industries employing sub-die processes. 
Their efficient, accurate operation is typical 
of results obtained with Bliss Hydro-Dynamic 
presses in all types of plants. At Gruen, 72% 
of the presses are Bliss-built. 

Let Bliss, the world’s largest press builder, 
apply its long experience to your next press 
problem. Talk it over with a Bliss sales engi- 
neer. He can help you select the right press 
for your special requirements. Meanwhile, for 
more detailed information about Bliss Hydro- 
Dynamic presses, write for Catalog 30-A. 


r e » 
ress is more than a name... it’s a guarantee 




















GALLS Bit al SO 


READILY ADAPTABLE TO INTERNAL, CYLINDRICAL AND SUR- 










Measure over diamond 
point to back of micrometer 
plate. 


© 


FACE GRINDER USE FOR WHEELS UP TO 24” IN DIAMETER. 


The J & S “Fluidmotion” Wheel Dresser 
can be set in seconds to dress any angle. 
Complex concavities or convex shapes 





Add required convex 
radius or Subtract re- 
quired concave radius. 


©) 





can be set in a few minutes. 


Fully adjustable with swivel base and patented 
“Fluidmotion”, there is no other method that gives 
you the “precision flexibility” and ease of dressing 
simple or complicated shapes and contours. 


By equipping your shops with a sufficient number of 








Tighten gib. Dresser ° 
ready for action. 


@) 


J & S Dressers, job hold-ups and waiting time can 
be eliminated, thereby keeping your men and ma- 
chines producing. 


Write for fully illustrated literature that shows in 
detail the wide adaptability of the “Fluidmotion” 
Dresser for just about any wheel dressing job. It 
comes in several sizes that will dress wheels ranging 
from the smallest up to 24 inch diameter. 




















JES 


» WHEEL DRESSERS « JAW CLAMPS « PRECISION VISES * SINE BARS * DOWN-HOLDING DEVICES 











TOOL CO. INC. 






REPRESENTATIVES IN PRINCIPAL CITIES 


J&S TOOL CO., INC. 





646 WEST MT. PLEASANT AVENUE, LIVINGSTON, NEW JERSEY 
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.-. about machine tool replacement ... the cost 


and profit factors involved . . . how best to 
finance the new equipment you need? 


In other words... 








Is there such a thing as... 


A PRACTICAL REPLACEMENT PROGRAM? 


YES! — and Jones & Lamson can help you develop it 





Industry unanimously endorses the idea of planned 
replacement of capital equipment. Nevertheless, most of 
America’s machine tools are more than 10 years old, 
sadly inferior to today’s profit-producing equipment. 
The idea is sound — but action is lacking. 

Biggest reason for this paradox is financial. Until re- 
cently, replacement required a substantial outlay of 
capital. In many cases, needed capital was lacking; in 
others, the capital, though available, had many other 
calls upon it. Unrealistically low depreciation allowances 
on capital equipment served as an added deterrent to 
replacement. 


The prcture has changed. Now, provisions of our new 





tax laws permit more equitable write-offs, and make re- 


placement a more attractive proposition. 


Measut Jones & Lamson makes replacement even more feasi- 
point tq ble, by clearing away the traditional difficulties of finane- 
plate. . 


ing with its unique Procurement Plans. 

This, then, is what Jones & Lamson offers: modern 
machine tools that can greatly improve your production; 
plus your choice of several sound, low-cost (interest 
rates of 3'4%, and lower, add-on) methods of procuring 


these tools. 
Add re 
radius ¢ 
quired ¢ 


4 OBSOLETE machine tools like these hamper indus- 


trial growth, keep production low, and costs high. 


Tighten 
ready | 








<2 


RESEARCH in machining methods, metallurgy, tool 
geometry, is carried on continually by J & L. Important 
findings have resulted in the incorporation of unique 
engineering features in J & L machines. 










f 


n 





hes ’ ae 
IMPROVED production on this difficult machining 
job was made possible by J & L engineers’ close co- 
operation with the customer. Research testing, and 
incorporation of special features on a J & L turret 


lathe cut time-per-piece on this bottle neck-ring 


from 14 to 5!2 min., increased production 120% 





Universal Turret Lathes Automatic Thread & Form Grinders 





GRINDING. This J & L Model “E” Form Grinder, 


used in producing seaming rolls for the canning in- 


dustry, completely eliminated a roughing operation, 
increased production by LOO%. 

















AUTOMATIC OPERATION. One Fay Automatic 
Lathe replaced eight engine lathes formerly used on 
this job — and substantially increased production of 


sewing machine crankshafts at the same time. 


Fay Automatic Lathes 


NES & 


MACHINE 
COMPANY 


502 Clinton St., Springfield, Vt., U.S.A. 





Universal Turret Lathes « Fay Automatic Lathes « Automatic Thread & Form Grinders 
Optical Comparators « Automatic Opening Threading Dies & Chasers 
Automatic Double-End Milling & Centering Machines 
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By merely changing the fixture and chart, a 


great variety of totally different parts can be D> 





inspected accurately and economically. 





INSPECTION AT LOW COST 


The Jones & Lamson BC-7 Optical Comparator 
A versatile... economical... easy-to-operate bench gage 


The inspection of “O” rings is a good example of the 
dificult jobs that are easily handled by the J & L BC-7 
optical comparator. The rubber rings are held on a simple 
plug gage which duplicates their positioning in final as- 
sembly. The operator then merely looks at the chart on 
the viewing screen to check for thickness and amount of 
flash. The chart is a standard grid, laid out in .050” 
squares which represent .0O1” on the “O” ring at 50 
magnifications. 

There is no danger of distorting the piece as there 
would be in mechanical gaging. Only this one gage is 
used, because the optical comparator inspects in all 


planes. 





World’s largest manufacturer of Optical Comparators since 1919 


sl] JONES & LAMSON MACHINE COMPANY 


COMPARATOR DIVISION, 502 Clinton St., Springfield, Vermont, U.S. A. 





Here Is 
~ Extra Motor Value 





Double-shielded bearing 
Large grease reservoirs 
Bolted-on bearing cap 
Labyrinth seals 


This Allis-Chalmers Bearing 


DY-X4(e] nM CTNA=S-Mw A A\ol a= Ke) am Koll] am i's (o) ke) am Bley i (ols 


You can lubricate these bearings without dismantling 
motor. Pipe-tapped holes in the bearing housings at 
two poinis provide means for inserting new grease, 
flushing out old grease and relieving pressure during 
re-greasing. 

The bearing cap is held tightly in place against the 
inner face of the bearing enclosure. This cap, with its 
close running clearances, keeps grease from the in- 
terior of the motor . . . retains an ample supply within 
the bearing enclosure . . . protects the grease and the 


bearing against contamination from dirt and moisture. 

At the outer side of the bearing, double labyrinth 
seals keep grease in, also keep dirt out. What’s more, 
large grease reservoirs act as additional dirt traps. 

Look for the extra bolts on the end housing... 
the sign of greater value. Ask your Allis-Chalmers 
representative or Authorized Distributor to show you 
a cutaway section of this maintenance-cutting design. 
Or write Allis-Chalmers, Milwaukee 1, Wisconsin, 
for Bulletin 51B6210. A-4617 


ALLIS-CHALMERS 
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* PREPARED BY THE SENECA FALLS MACHINE Co. ’/THE So-swinwy PEOPLE’ seENECA FALLS, NEW YORK 














PROBLEM: © To accurately ma- 


chine eccentric bearings on 
compressor shafts within close 


tolerances. 


SOLUTION: | The Model LR Auto- 


matic Lo-swing Lathe selected 
for this operation was equipped 
with a double-end drive to pre- 
vent twisting or distortion of the 
shaft due to tool cutting pres- 
sures. The drive to the tailstock 
is taken from the headstock spin- 
dle and transmitted to the tailstock spindle tailstock spindle noses as shown in the line 
by means of an overhead drive shaft. Special drawing. The drive from the headstock end 
gearing eliminates all backlash. is through a key which positions the shaft in 
The work is held and driven with offset relation to either No. 1 or No. 2 eccentrics. 
drivers mounted on both the headstock and The drive from the tailstock spindle is by 
means of an air-operated collet driver. 
Loading and unloading of parts is facili- 
tated by an air-operated tailstock which 
retracts 6-1/2" by a simple movement of 
an air control valve. 

The tooling used for this job is shown 
on both the line drawing and the close-up 
view of the operating area of the machine. 
The front tool block has four tools for 
turning the eccentric and the clearance 
diameters adjacent to the eccentric. The 
back squaring attachment carries three 
tools, one for facing the side of No. 1 
eccentric and the other two for chamfer- 


ing the edges of No. 2 eccentric. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 





_..on BARDONS 2 OLIVER Turret Lathes 


Iitustrated at the left is a flight control actuator, parts of which are 
made on Bardons & Oliver turret lathes. The Cleveland 
Pneumatic Tool Company, the world’s largest manufacturer 
of landing gear, appreciates the necessity of using 
precision made machine tools. 


Next time you consider the purchase of a turret lathe... 
consider one that offers the finest in precision work- 
manship. Why not send us blue prints and let us 

quote on your particular needs. 


MANUFACTURERS OF A COMPLETE LINE OF TURRET LATHES AND CUTTING OFF LATHES 


BARDONS ¢& OLIVER. Enc. 


1134 WEST 9TH STREET ° CLEVELAND 13, OHIO 


Photographs courtesy of 
The Cleveland 


Pneumatic Tool Company 
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Universal collapsing tap parts of MAX-EL alloy steel 
finish machined after full heat treatment 


Considerable machining is required in the manufacture of parts for these 
taps. That’s why Crucible MAX-EL® 314 free machining alloy steel 

was chosen by the Geometric Tool Company, Division of Greenfield 

Tap and Die Corporation. For with MAX-EL you can rough 

machine, then heat treat even intricate parts before final machining 

with no danger of distortion of the steel. 


But the best way to check the advantages of MAX-EL is to try it in 
your own shop. Like many other users you'll appreciate its superior 
machinability, freedom from distortion, deep hardenability 
characteristics, uniformity and quality. And you'll like the longer 
tool life you get by using MAX-EL. 


For complete data... and quick delivery of MAX-EL 
alloy steels call Crucible. 


C e u C | a LE| first name in special purpose steels 
54 years | Fue| steolmatigg ALLOY STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
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MACHINING COSTS WERE REDUCED on these automobile door hinges when they 
were made from Republic Hot Rolled Carbon Special Sections. The component 
parts were cold formed by broaching. Tapping and drilling were the only 
other machining operations necessary. You can apply this economical method 
of mass producing steel parts where the section conforms to the predominating 
cross section of the part. Republic supplies hot rolled special sections in car- 
bon, alloy and stainless steels. 
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i REPUBLIC STEEL CORPORATION i 
f 3102 East 45th Street, ! 
= Cleveland 27, Ohio } 
i ; ’ ® i 
i Please send more information on: i 
| ([] Free-Machining ENDURO (J Chain a 
1 [-] Hot Rolled Bars (J Lockers 1 
Name Title ; 
i Company i 
i 1 
i Address 5 
i City Zone State | 
} K-8124 H 
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FOR HOISTING, HOLDING, HAULING, TOWING, BUNDLING, you can count on 
Republic Chain for greatest safety and dependability. Republic’s Round 
Chain Division makes a complete line of welded and weldless chain for every 
industrial requirement—every type of fitting, attachment and accessory. 
Strategic location of Republic Chain plants and warehouses assures you of 
prompt delivery 





THE WORLD'S LEADER IN LOCKERS, Republic's Berger Division offers a wide 
selection of standard steel lockers for every industrial use. Modern design 
assures full-time protection for personal property. Handles are tamper-proof, 
cannot be removed. Continuous door strikes along sides prevent insertion of 
tools for prying. Berger offers a complete locker planning, engineering and 
installation service, 
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helps control costs on highly 


machined stainless parts 


These stainless steel plungers for pneumatic 
and hydraulic control valves require 30 sepa- 
rate machining operations in producing them. 
Costs could be expensive. But the manufacturer 
controls them by using Free-Machining ENDURO 
Stainless Steel Bars. 


Republic’s Union Drawn Division produces 
cold drawn bars with a fine surface finish, close 
tolerance, accuracy of section, uniform sound- 
ness for fast, economical production on highly 
machined parts like these. Free-Machining 
ENDURO provides the added strength and 
corrosion-resistance of stainless steel. Two 
grades, A.I.S.I. 416 and 430-F, are fully 90% 


as machinable as Bessemer Screw Stock. 


Thus, you can apply the high physical prop- 
erties and corrosion resistance of stainless 
steel to your duplicate steel parts—and still 
maintain economical, automatic production— 
by switching to Free-Machining ENDURO. 


Republic ENDURO Stainless Steel is avail- 
able in all forms, including hot rolled bars, 
special sections and wire. Republic metallur- 
gists and engineers will give you expert assist- 
ance on applications, processing and use. 
Specify ENDURO on your next order for 
stainless steel bars. Mail the coupon for more 
information. 


REPUBLIC STEEL 
Welels Wider Remge of, Slliwolard, Stols and, Sl, -W0dig 
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The 9° dia. column 3’ arm Cincinnati Super 
Service Radial is working on chassis frame 
parts and aluminum steering column brack- 
ets; 4," dia. to 114" holes drilled and reamed 
to a .0015" tolerance. 


The Upright Drill shown is one of six 28" 
Super Service Uprights working on heat 
treated alloy steel frames. 





Speed and easy handling—power and ac- 
curate, steady performance were factors in 
the selection of Cincinnati Bickford Super 
Service Radial and Upright Drills in this 
plant. They are quickly adaptable to a 
variety of operations, including drilling, 
reaming, tapping and trepanning. 

For rapid, accurate, dependable production 


Photos courtesy the Autocar * : ° m 
Senietin af hn Wihtin: Ateine investigate these cost reducing odern 


Company, Exton, Pennsylvania. drilling machines. 


Write for Bulletin R2IC. 
80 YEARS OF SERVICE 


CINCINNATI 


rt : KF | M RADIAL AND UPRIGHT DRILLING MACHINES 
THE CINCINNATI BICKFORD TOOL CO. 


Cincinnati 9, Ohio, U.S.A. 
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MAINTAIN the EFFICIENCY 
of your 
AUTOMATIC LATHES 


and TURNING MACHINES 
with the 


OLIVER 
20° TEMPLATE (controtted) 
TOOL BIT GRINDER 





The instant you equip your toolroom 
with an efficient Oliver, grinding time 
will be sharply reduced ... . produc- 
tion immediately expedited. 

The Oliver method of single point 
tool sharpening utilizes a controlled 
and numbered template . . . grinds 
the complete tool in a single opera- 
tion on one machine. The simple-to- 
operate 20” Template Tool Bit Grind-- 
ing machine grinds single point tools 
in a fraction of the time required by 
other methods . . . reduces grinding 
time on tough tungsten-carbide work 
as much as 100% to 500% (using a 
notched wheel, with water on the 
wheel and through the wheel, makes 
this possible). Where quantities of 
precision-ground duplicates are re- 
quired, the Oliver Way is the BEST! 

Single point cutting tools machine 
ground on an OLIVER TOOL BIT 
GRINDER provide lasting accuracy 
essential to the efficient operation of. 


automatic lathes and turning ma-, 


chinés. Ground on an Oliver, single 
point tools have a fine finish . . . 
meet top standards without requiring 
the usual second operation of dia- 
mond-grinding. An OLIVER 20” TEM- 
PLATE TOOL BIT GRINDER is a small 
investment for your toolroom that is 
sure to pay large dividends. 


We'll be glad to tell you more— 
just write, wire or phone. 


OLIVER INSTRUMENT CO. 


1414 E&. MAUMEE ADRIAN, MICHIGAN 
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‘Prentice Problems 


Recruiting apprentices for the trade 
is becoming a _ serious problem. 
Those who possess the necessary ap- 
titudes generally seek positions more 
financially remunerative. It is not 
uncommon to find relatively un- 
skilled workers earning a higher 
wage than a skilled diemaker. This 
is particularly true when the semi- 
skilled worker is on an incentive 
basis. 

Many of the building trades offer 
higher earnings and require consid- 
erably less skill than is required of 
the diemaker. And I know of no 
trade that requires so expensive an 
outlay for personal tools. 

The potential tool and diemaker 
must possess above-average ability 
in many things. He must be natural- 
ly mechanical, have good coordina- 
tion, be mentally alert and ingenious, 
and have good vision. He should 


have a high scholastic record, and 
should preferably be a vocational 
school graduate. Mathematics should 
come natural to him, and he should 











HITCH-HIKING 
PROHIBITED 







/ 


RULE OF THUMB 


Republication rights reserved. 





EXTRACTS FROM CURRENT LETTERS TO THE EDITORS 


be well versed in geometry and 
trigonometry. 

During the past 15 years, flat, 
across-the-board wage increases have 
narrowed the spread between the 
wages of the skilled and the un- 
skilled. Small wonder that it is diffi- 
cult to get desirable candidates and 
keep them interested during the long 
training period at below-average 
wages, and to keep them on the job 
after they have completed training. 

Usually, a man good enough to be- 
come a tool and diemaker is smart 
enough to see a better future in some- 
thing else. A workable solution to 
this widespread problem is yet to be 
found. 

Clarence B Winch 
Tonawanda, NY 


SKIVING 


I am much interested in the com- 
plete and informative Special Re- 
port on Skiving, (AM—Feb 14 ’55, 
pl21). Associate editor J P Wright 
is to be congratulated in getting so 
much data on a little-known sub- 
ject. It is, however, difficult to un- 
derstand why this method of form 
turning has remained almost un- 
known for so many years. As the 


By D G SMITH 


“ENDORSED 


~_ 
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Precision holes -<{}- Mass produced 
by LELAND-GIFFORD DRILLING MACHINES 


Producers of high speed, high precision 
metering and gerotor pumps. . . manufac- 
turers of one of the most precise milling ma- 
chines ever made — W. H. Nichols Company 
has a world-famous reputation for the quality 
of its work and the excellence of its produc- 
tion facilities. 


For the many precisely located, exactly 
sized, and precision drilled holes involved 
in its operations, W. H. Nichols Company 


LELAND-GIFFORD 
TT ar) CL 


relies on the built-in accuracy of Leland- 
Gifford Multiple Spindle Drilling Machines. 
The flexibility of multiple spindles, the con- 
venience of centralized controls, plus the 
Leland-Gifford indicating shift for instant, 
accurate speed changes... all contribute to 
fast, error-proof handling of precision work. 


If you have a drilling problem — or want 
bulletins on the newest Leland-Gifford Drill- 
ing Machines, call the office nearest you. 


@ CHICAGO 45 
2515 West Peterson Ave, 
@ DETROIT 
10429 West McNichols Rd. 
@ CLEVELAND 21 
P. O. Box 217 
@ NEW YORK OFFICE 
75 South Orange Ave. 
South Orange, N. J. 
@ LOS ANGELES OFFICE 
2620 Leonis Blvd., Vernon 58, Cal. 
@ INDIANAPOLIS 6 


WORCESTER 1, MASSACHUSETTS, U.S.A. ee 
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P. O. Box 67, Roselawn Station 





one of the most useful pieces of equipment 


in metal working plants throughout the country. 
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INDEXING TRUNNION 


Gives new, simple mounting of work or jig plus rapid, control- 
led rotation to correct angular positions. Used on radial drills, 


boring mills, planers, milling machines, and sensitive drills. 


This is a basic, versatile production unit which speeds up 


multiple same-piece operations on either long or short runs. 


Request Bulletin J7 for complete details. 





UNIQUE, SIMPLE work holder 
for indexing and positive clamp- 
ing of difficult parts in milling 
or pantograph operations. 


STURDY, ACCURATE machine 
vises, made with more than the 
usual care. Available with or 
without calibrated swivel base. 






EST i - se) 


JOHNSON & BASSETT, INC. 


PRODUCTION TOOL DIVISION 


WORCESTER. MASSACHUSETTS 
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author says, there have been almost 
no data available over the years. 
Although seemingly unknown, it is 
by no means a new process. 

I have not looked up patent dates. 
Perhaps it was never patented, al- 
though I think it was, by my old 
friend Walter Lee Cheney, before 
the turn of the century. Walter was 
rather closely related to Amos Whit- 
ney and learned his trade in the 
Pratt & Whitney shop, along with 
John J Grant, well known in the 
early days of AM. I first met Walter 
Cheney about 1889, when he was 
building what he called a forming 
lathe for use on brass parts. 

The little shop in Meriden, Conn, 
was called the Meriden Machine Tool 
Co, as I remember. I visited it about 
1897. The form or skiving tools were 
fed under the work. One of the 
stockholders was John Johnston, 
then chief draftsman for Pratt & 
Whitney, who soon after became the 
second name in Potter & Johnston. 

Walter Cheney was one of my best 
friends. He was one of my sponsors 
for ASME 60 years ago, and was the 
co-author of my first book, Machine 
Shop Arithmetic, published in 1895, 
before the days of quick change 
gears. It was designed to help ma- 
chinists figure gearing for thread 
cutting, to know about tapers and 
other shop problems of the day, and 
was a great help in many ways. It 
seems as though his pioneer work in 
what now seems to be a new process 
should be known. Had he received 
adequate financial support it is prob- 
able we would have long ago bene- 
fitted by his pioneering in the art of 
skiving. Probably few knew of 
Cheney’s connection with skiving 
lathes. He was sales manager for 
the Lucas Machine Co for years be- 
fore he died. 

Fred H. Colvin 
Point Pleasant, N. J. 


Their Own Fault 


I have enjoyed reading your three 
editorials (AM—Dec 6 ’54, Dec 20 
54, and Jan 3 55). You do hit the 
nail on the head pretty well, but 
there is one small punch you have 
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left out: men such as Reuther for- 
get what caused a lot of this auto- 
mation. 

You will remember that when we 
had Governor Murphy in Lansing, 
we had sitdown strikes at Chevrolet, 
in Flint. At that time we had not 
only sitdown strikes, but laydown 
strikes, falldown strikes and, worst 
of all, slowdowns. We have been 
putting up with this slowdown for 
10 years, and industry has just had 
to do something to cope with it. It 
is the Union’s own fault that they 
accelerated automation. I do not 
think there is any question but that 
it would have come along in its regu- 
lar time, but the unions have hur- 
ried it. 

Name witheld 
Detroit 


Pickled Iron 


In reference to your Backlash item 
entitled “Hard Iron,” (AM—June 7 
54, p106) I would like to suggest: 

Some two years ago, there ap- 
peared an article about a new meth- 
od of machining cast iron. I am not 
sure whether it appeared in AM or 
in Product Engineering, but it con- 
sisted essentially of putting the cast- 
ings in a closed lead tank containing 
hydrofluoric acid for several hours. 
As you know, the main difficulty in 
machining cast iron results from the 
hardness of the silicious crust. There- 
fore, the only available method of 
removing this vitreous crust is to 
dissolve it with the acid. 

We have not yet applied this meth- 
od because our machining of this 
kind of material is not big enough to 
justify construction of the suitable 
tank. But perhaps in this instance 
it will pay to try. Of course, anneal- 
ing is not necessary. 

The author of the new process 
claimed that, with his method, cast- 
ings can be machined “like butter.” 

J Sacristan Castello 
Standard Electrica SA 
Madrid, Spain 


The article in question was en- 
titled “Acid Pickle Doubles Tool Life 
on CI” (AM—June 11 ’51, p140). It 
was based on experiments made at 
University of Michigan.—Ed. 
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GORHAM 


_"EVERYTHI 





GORHAM 


GORHAM 


When your production machining problem dictates 
the use of special carbide tooling, your nearby 
Gorham Field Engineer can give you the right 
answers fast! He’s an expert in the design and 
application of special cutting tools . . . and he 
provides a complete engineering service to determine 
your exact requirements. 


He begins with your product, sketch or idea. He sur- 
veys your production operations and available equip- 
ment. He considers work material properties and 
required finishes and tolerances. He plots speeds, 
feeds and methods of tool driving. Then he develops 
practical design and metallurgical specifications for a 
special tool that’s “tailor-made” for your application. 
And his recommendations are backed by Gorham’s 
more than thirty years’ experience in the design, 
manufacture and heat treatment of fine cutting tools. 


Yes, your nearby Gorham Field Engineer is a helpful 
man to have around! If you haven’t yet met him, write 
for his name, or send details of your problem direct, 
and we'll have him get in touch with you promptly. 





= WOODROW WILSON se 
WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 


Easy to operate. Controls for 9 spindle speeds, 6 power 


DETROIT 3, MICHIGAN 
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Easy to operate. Controls for 9 spindle speeds, 6 power 
feeds grouped conveniently for the operator. Simple 
color-matched speed and feed selection dials. No. 3 
Morse taper spindle; 1'4” capacity in cast iron. Unit 
construction throughout; hardened steel gears; forced- 
spray lubrication. 


Flame-hardened column. 7'2” FLAMATIC hardened 
column provides a rigid cylindrical way for the 3’ arm. 
Column is mounted on heavy-duty, antifriction roller 
bearings in a sturdy column support. Waffle-ribbed base 
of adequate floor area and weight to provide stability. 








NEW LOW-COST CINCINNATI RADIAL DRILL 
RETAINS BUILT-IN ACCURACIES 


FIRST WITH A HARD CLAD COLUMN 


Researched—in the company’s laboratories. 
Problem: how to retain built-in accuracies and pre- 
vent column scoring. 


Engineered—to provide a thick-walled, centrifugal 
casting of close-grained iron; accurately turned on 
modern, high-speed lathes; surface hardened; then 
ground to close tolerances and a mirror-like finish. 


Tested — by subjecting the new column to years of 
round-the-clock operation. 





Approved — by the men who know machine tools 
best — the users. 


Priced — attractively for contract and job shops, 
toolroom and maintenance use, and manufactur- 
ing plants. 


Available — now from CL&TCO authorized ma- 
chine tool dealers in all major centers. Write to 
Cincinnati Lathe and Tool Co., Cincinnati 9, Ohio, 
for catalog D-133 and name of nearby dealer. 


LOOK FOR THIS TRADEMARK 


woner? * bes m 
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KING 


VERTICAL BORING AND 
TURNING MACHINES 


Are Built Extra-Rugged, 
Extra-Rigid, For 


[ah ling 


Typical of KING® superiority in rugged build and 
sturdily maintained rigidity is the side head construc- 
tion illustrated and described here. Compare these out- 
standing construction details: 


A full-length side head bearing is mounted far back on 
the side of the machine housing, extending back against 
the housing and held by a retaining gib. The other side 
head bearings are sturdily gibbed to the housing guides 
at all points of possible rotation, using adjustable tapered 
gibs. The accuracy of the ram within the side head is 
maintained by adjustable tapered gibs, two for adjust- 
ment in the vertical plane and two for adjustment in 
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the horizontal plane. This unique 
combination of construction features as- 
sures unvarying accuracy by maintaining maxi- 
mum ram and side head rigidity with resultant maxi- 
mum resistance to deflection of the ram or rotation 
of the side head in any direction. 


Extremely heavy cuts can be taken with the side head 
at feeds and speeds even beyond the capacity of the 
best modern cutting tools. Accuracy is maintained 
under the most severe conditions—such 
as work on pieces of small diameter in 
relation to table diameter, where the ram, 
extended inward, has considerable tendency 
to cause rotation of the side head. 


This kind of extra quality construction 
throughout KING machines is your best 
guarantee of accurate, dependable per- 
formance. For full details see your King 
Distributor, or write us direct. 


























Cross-section view showing mounting Elevation 
q length of 





AMERICAN STEEL FOUNDRIES ¢ KING MACHINE TOOL DIVISION 
1150 Tennessee Avenue . . . Cincinnati 29, Ohio 
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ees Spot News of Metalworking... 


Automatic machine that “triggers” punches in practically any hole pattern 
combination for printed-circuit components has been developed by Radio Corp 
of America, and will sell commercially for about $14,500. Master holes are 
punched in glass-based cloth tape, which then guides the machine’s punches. 


Plastic tool tryout before making steel dies for production runs is reported to 
be standard practice with one major auto manufacturer. 





New England plants that have pulled out to take advantage of 
cheaper labor and tax advantages in South are reported to be 
regretting their move. Unskilled labor is plentiful enough, but 
skilled help and “aggressive’”’ engineers are at a premium. Added 
to that, business back home in New England is booming. Example: 
one industrial center that was on a 30-hr-or-worse workweek in 
1954, reports area workweeks run 45-58 hrs. 





Krupp of Germany now wants to beat swords into plowshares. One of the 
notorious “Merchants of Death,” and a prime industrial mover in two World 
Wars, Krupp now says “rearmament in the age of atom bombs is no longer 
a question of steel production and processing,” now wants Allied restriction 
lifted so the firm can resume coal mining and steelmaking. 


Kaiser Aluminum may be eased out of the AF Heavy Press Program. Kaiser built, 
and has a letter contract to operate, the Air Force’s Halethorpe, Md, plant 
(two 8000-ton extrusion presses). Now the Air Force is asking such firms as 
Reynolds Aluminum and Harvey Machine Co for bids to operate the plant. If 
Harvey wins out, it will have almost 90% of total Air Force heavy extrusion 
press capacity. 


Government’s “working inventory” of titanium is piling up fast in U S ware- 
houses and at processing plants. Reason: output has jumped from 2500 tons in 
1953 to 7200 tons a year today, but military-only consumption is still only 1200 
tons a year, and there’s little civilian market. 


Freak foundry accident hospitalized 48 workers at National Malleable & Steel 
Castings Co, Cleveland, when air currents carried exhausted carbon dioxide back 
into the plant through air-intake valves. 





Eight patents are claimed for Poland’s first single-spindle auto- 
matic, shown at the recent Leipzig Fair. Among them: pairing of 
steel change gears with ones made from bakelite-impregnated silk, 
a powder-filled barstock carrier — both of these developments de- 
signed to cut noise, ducting of cutting oil inside the tool frame, 
spring-loaded split gear on cam-shaft drive, micrometer adjust- 
ment on each tool holder. For more on the Leipzig Fair, see p 162. 





Full study of the machine tool industry will be undertaken by the Senate 
Small Business Committee to make sure of avoiding a foul-up like that of 
Korea if another emergency arises. Committee has recommended, among other 
things, that no U S machine tools be leased unless the leasing would help national 
mobilization readiness. (See p 91). 
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Precision Boring Ma- 





chine with double set-up. 





Heavy lines show the 
surfaces machined. 
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Close-up of the two differential cases, in work position. 


This precision work is done with hydraulic feeds and easily- 
controlied automatic cycles. 
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A NEW APPROACH .. . Turn four diameters— 
face three shoulders—chamfer one edge. Not one at a 
time—but Two! Not on a double end—but on a single 
end Ex-Cell-O Precision Boring Machine! 


Workpieces are automotive differential cases—preci- MANUFACTURERS of PRECISION 
MACHINE TOOLS e GRINDING 
SPINDLES e CUTTING TOOLS e 
See how Precision Boring Machines can save time and RAILROAD PINS AND BUSHINGS 


money for you. Call your local Ex-Cell-O representa- @ DRILL JIG BUSHINGS @ AIR- 
ti h tte Ex-Cell-O f Precisi B CRAFT AND MISCELLANEOUS 
ive, or phone or write Ex-Cell-O for a Precision Bor- PRODUCTION PARTS e 


ing Catalog. DAIRY EQUIPMENT 


sion work—limits of plus or minus .0005 “on diameters. 





















Washington... 


Government machine tools . . . 


In an effort to avoid recurrence in a future emer- 
gency of the chaos that plagued the machine tool 
industry in the Korean crisis, the Senate Small Busi- 
ness Committee intends to make a full study of the 
industry during this session of Congress. Sen John 
Sparkman of Alabama is committee chairman. 


Committee recommends a complete inventory of all 
U S-owned machine tools be expedited, and that 
tallies of various agencies owning tools be standard- 
ized and brought together in one master list that 
can be used by all government branches. 


No government-owned equipment should be leased 
for non-defense production unless and until it can be 
clearly shown that it would add to national mobiliza- 
tion readiness, the committee agreed. Exceptions 
should be on an individual basis, rather than a case- 
by-case finding. 


Government machines should be withdrawn from 
private contractors’ production lines as soon as pos- 
sible, in the committee’s opinion. This would call 
for a transition period, during which contractors 
can replace U S equipment with their own. Mean- 
while, an expert group, including representatives 
of the machine tool industry, should study rental 
to bring them in line with private rental plans, thus 
removing the competitive advantage of firms renting 
government equipment at low fees. 


The Armed Services should immediately draw up a 
preference list giving priority ratings to various 
military items as a guide available to the machine- 
tool industry whenever needed. The committee 
added this list should be updated frequently. 


The committee also recommended that a study be 
made of the impact of foreign-made machine tools 
upon U S industry. It also suggested that the Office 
of Defense Mobilization find out right away if its 
controls plans will speed or hinder rapid expansion 
of emergency machine tool output. 


Mobilization probes .. . 


A Congressional investigation of the Pentagon’s new 
procurement policy is in the works. The policy puts 
new emphasis on multiple sources of supply, pro- 
vides that contracts -can be let to higher bidders 
when this helps maintain a broader base. 


Sen Lyndon Johnson’s Armed Services Preparedness 
Subcommittee — the well-known “watchdog” com- 
mittee on defense — wants to find out how seriously 
the new policy is being carried out. Then the Senate 
Small Business Committee wants to determine if 
the policy will hurt small firms. Sen George 
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Smathers will head the Military Procurement Sub- 
committee looking into the matter. 


New dispersion policy .. . 


Washington is revamping its industrial dispersion 
policy. Up to now, ODM has granted fast tax write- 
offs only to new defense plants built at least 10 miles 
outside critical target cities. But in light of new 
knowledge about H-bomb fallout, this isn’t really 
much dispersion. 

An inter-agency committee is coming up with a 
new policy. Lt Gen Willard S Paul (Ret), ODM’s top 
man on industrial defense, heads the group. The 
committee is likely to redefine the 70 critical target 
areas — extending the target zones for policy pur- 
poses, taking into account the fallout peril. It’s un- 
likely that the committee will set up any new 
mileage yardstick for location of new plants, how- 
ever. The idea now seems to be that each plant pro- 
posal will be considered on individual merits, taking 
into consideration factors such as prevailing wind 
currents in the area, terrain, and the like. 


Aluminum shortage . . . 


Washington has taken some pressure off the alumi- 
num shortage. The scheduled stockpile take has been 
cut by 75,000 tons until July. And export controls 
have been slapped on aluminum scrap. Government 
officials feel this is enough to ease the shortage. 
But if aluminum is still tight during the summer, 
more government relief is likely. 


The shortage stems from several factors: (1) heavy 
buildup of aluminum inventories lately, following 
a drain on consumer stocks last year; (2) scare buy- 
ing spurred by Formosa; (3) drop in Canadian 
shipments as European demand rises; (4) entry of 
secondary aluminum users into the primary market, 
following a hike in scrap prices. 


Free trade in trouble .. . 


Eisenhower’s bill to extend the Reciprocal Trade 
Law may be amended in the Senate to favor those 
US industries who have been complaining about 
competition from abroad. 


The Senate — which had been counted on to give 
the president’s request 100% approval — now seems 
bent on writing protection for US industry into the 
law. Textiles, chemicals, bicycles, chinaware, oil, 
coal, electrical machinery — these industries and 
more are surprised to find that Senators are taking 
heed of their demands. 

Biggest single factor is the kind of strength the 
President brings to bear on Senators who are feeling 
the pressure from industries at home. 











machine tool and. 
is paying for it 





Loox beyond the age of your equipment when con- 
sidering whether maintenance costs indicate your need for 
new machine tools. The design of equipment and the 
method of processing used are equally important factors. 


For example, fast spindle speeds and the necessity of 
maintaining perfect alignment between spindle and the 
fixture or chuck, call for frequent adjustment, repair 
and replacement of parts. 


You can greatly reduce such maintenance costs through 
the Microhoning* process—which employs compara- 
tively slow spindle speeds and self-alignment of tool 
and workpiece. And the design of Microhoning equip- 
ment makes easily accessible all components likely to 
require servicing. ..follows industry-accepted standards, 
such as the J.I.C. electrical and hydraulic codes, to 
provide greater safety to both operator and machine. 


In reviewing your processing methods and equipment, 
you may discover your maintenance costs are greater 
than the price of new Microhoning equipment. In short, 
you may be paying right now for new machine tools 
you don’t have. 


PART: 


Cluster gear—bore must be straight 
and concentric with gear teeth. 


PROBLEM: 


Excessive maintenance costs on fixture 
driver and chucks. 


te] Shale), & 


MICROHONING — Simple stationary 
fixture —self-aligning tools — straight 
bore concentric with gear teeth — 
increased production. 


*MICROHONING = STOCK REMOVAL + OMETEY + SIZE CONTR. + SURFACE FINISH 


Micromaric. Hone ( Co 
8100 SCHOOLCRAFT AVE., DETROIT 38, ‘MICHIGAN 


MICROMATIC HONE CORP, MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE LD. mrcromatic HONE come. 
MICRO-MOLD MFG. DIV. 2205 Lee Street 1535 Grande Visto Avenue 330 Grand River Avenue MFG. DIV. 
Boston Post Road Evanston, Hlinois Los Angeles 23, California Brantford, | 
Guilford, Connecticut 

REBRESENTATIVES: Allied Northwest Machine Tool Corp., 103 S.W. meee is ‘or 
“a Peers 415 So. Second East, Solt Loke City, ; 
1921 First Ave. South, 









Hydroulic controls 
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Detroit... 





If management can’t be sure . . . 


. what any one year’s worth of guaranteed wages 
would cost, it might be further discomfited by the 
knowledge that practically none of the union mem- 
bers who are gunning for GAW this year have any 
inkling as to cents-per-hour costs, either. 

CIO’s United Auto Workers Union has been mulling 
over annual wages for years, and it would seem a 
reasonable expectation that someone would have a 
fairly close estimate of costs as they apply to par- 
ticular companies. 

It’s safe to say that Nat Weinberg, UAW’s astute 
economist, has projected costs for certain companies. 
But he and Walter Reuther, UAW President, have 
succeeded in keeping as quiet about that matter as 
have Ford and General Motors. 

Among the many delegates at UAW’s convention in 
Cleveland who were questioned about the union’s 
aims, not one had any comprehension of GAW 
costs, or total package costs (the package also in- 
cludes demands for higher wages, larger pensions, 
increased insurance, shorter contracts, etc. 


“It must be all right” ... 


The delegates’ viewpoint, in an unrefined state, 
appeared simply to be: “Walter is after it... it 
must be all right.” 

That, too, was approximately the sentiment of 
George Meany, AFL President, who brought an 
effective speech to the convention. UAW, said he, 
is “blazing trails’ with GAW; while in “some in- 
dustries, it would not be practical (and while) I 
don’t know enough about the auto industry ... 
I’ll take Walter Reuther’s word for it.” He was, he 
added, “rooting” for UAW. 


Strike Fund Aid? 


Was he rooting enough to grant strike fund aid? 
Meany said that “no doubt if Walter Reuther asks 
for help, it will be forthcoming.” 

This was in reply to a previous call from the con- 
vention floor for a united AFL-CIO strike fund— 
a call which Reuther recognized by noting that 
“this idea of a united labor movement defense fund 
is something that I proposed 10 years ago and I 
hoped it might be possible when we got a united 
labor movement. 

“, . . the AFL groups and the CIO unions and the 
Mine Workers and the railway unions,” said Reuther, 
“can create a... fund so that everybody in it will 
be financed by everybody’s money .. .” 


Rift in the ranks? 


That was on the second day of the convention. On 
the third day, the same delegate—Ford Local 600 
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President Carl Stellato—who proposed the huge 
strike fund, was in trouble, as often before. 

That day, Stellato was nominated as a candidate for 
a UAW vice presidency. In one of the most artful 
speeches ever heard by a UAW convention, Stellato 
sounded at the same time as though he were both 
declining and accepting. That gave him the chance 
to sniff sentiment as he went along, and when it 
appeared most favorable, he finally accepted. He 
also suggested that the union’s present top echelon 
could use somebody who would not serve as a 
“rubber stamp” for Reuther—a comment that only 
served to get him into deeper trouble with the in- 
ternational’s officers. 

When a six-hour roll call vote was completed, Stel- 
lato had been soundly whipped by a margin of 
roughly three to one. A good many delegates who 
had cheered his acceptance speech didn’t follow up 
by voting for him. Even so, he managed to establish 
minority faction of consequence—one large enough 
to put a grim glint in the eyes of Reuther—who has 
held a cordial hatred for Stellato ever since the 
latter challenged him on a dues increase four years 
ago. 

Reuther, who brooks absolutely no wavering from 
his tight line of rule, can be expected to deal with 
Stellato at some time, but not now. Going into nego- 
tiations with Ford and GM, the union wants to 
appear to be perfectly united, dedicated down to 
the very last member to winning GAW. The an- 
tagonistic Local 600 will be nursed along so that 
no internal dissension will crop up to disturb UAW’s 
immediate goals. 


The target: Ford 


The impression—without the proof—was evident, 
too, that Local 600 will be picked to spearhead the 
fight for GAW. More and more, the union seems 
to be sighting in on Ford as the No. 1 target this 
year. Not that GM can fully hope to go unmolested. 
It can’t. But the simple fact is that the union could 
much better afford a strike at Ford, where it has 
about 140,000 members, rather than at GM, where 
it has about 325,000 members. 

The $25-million strike fund, which the delegates 
overwhelmingly approved, obviously would carry 
a Ford walkout to greater lengths than would be 
possible at GM. Many delegates, without knowing 
any more about GAW and the mechanics of ad- 
ministering it other than that guaranteed wages 
are desirable, expressed that belief. 

Reuther, planning to participate this month and 
next in negotiations with both companies, remains 
in the catbird seat insofar as strategy is concerned. 
He will be able to pit one company against the other 
and if both hold out, he can easily. select as a 
strike target the least determined of the two. 
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TO HIGH CUTTING COSTS 


M. & M. No. 3 circular machine for 
cutting off metal up to 8” diameter. 


~<« 

Three automatic M. & M. blade sharpeners 
impart the Triple-Chip or conventional grind 
to M. & M. saw blades up to 120" diameter. 


You may profit immensely by applying the 
M. & M. Triple Threat to your cut-off costs. 
Machine, blade, and grinder, made by the 
first company to build all 3, often effect phe- 
nomenal savings, as proved by detailed case 
studies. Just such a study of your job is 
yours for the asking. We offer you an un- 
matched experience in the sawing of metal, 
ferrous or non-ferrous, titanium to magnesium, 
from 1/4” to 43” diameter. 


A\,\3 

WUTC & WLERRYWERTHER 
Pom neeper tte age ag rel 
p staae re solid —@ thems 20" diameter. WACAINERY Un. 


Slitting saws — 3" through 8" diameter: 


MACHINERY MANUFACTURING DIVISION 
CLEVELAND 13, OHIO 


Builders also of Production Milling, Vertical Turning, Automatic and Special Machines 
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Machine Tools... 











Monthly orders around $60 million . . . 


Machine tool sales have been staying close to the 
$60-million-a-month level since December 1. 


In that month, they suddenly rose to that figure for 
the first time since September 1953. January and 
February brought little change from the December 
volume. March is believed to have been a good 
month too, though no official estimates are yet 
available. It would not be surprising if March 
matched each of the previous three months. 


Much of the recent machine tool business has come 
out of the automotive industry. All of the Big Three 
have been buying; and Detroit is not through placing 
orders. On the other hand, no huge tooling programs 
loom in autoland. 


A certain portion of orders in February and March, 
and even in January, was driven in just ahead of 
price advances. While there has been no general 
price increase in machine tools, a number of in- 
dividual builders have upped prices recently. 


Other builders are taking a close look at prices to 
decide whether to put them up or not. 


Business has been sufficiently better since the first 
of the year that some builders have increased the 
work-week in their plants from 40 hours to 45 
hours or more. 


Cross to build new plant... 


Special machinery builders, as one might expect, 
are more loaded with work than makers of gen- 
eral-purpose tools, though the latter report a nice 
improvement in sales too. Several companies in the 
special-machinery field have work-schedules well 
into 1956, though they have gaps between now and 
then into which they still can put new orders. 


The Cross Co, Detroit, plans to begin construction 
this summer of a brand-new plant for manufacture 
of transfer-type machines on the northeast edge of 
the city. The new factory will add greatly to the 
firm’s capacity to build special machines. 


Inquiries for machine tools are heavy. What with 
the new orders placed the first quarter and the 
prospects for the year, machine-tool shipments in 
1955 ought easily to total $600 million, as predicted 
earlier. This, incidentally, will be without benefit 
of much export business or defense work. 


ODM lawyers kill components program .. . 


Just as the so-called “Components Program” for 
turbines and gears was about to sweep through to 
final approval in the Office of Defense Mobiliza- 
tion, it struck a snag that sank it completely. 


The program involves an expenditure of $62 million 
for reserve facilities for production of turbines and 
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gears in an emergency. About $55 million of the 
total was to go for machine tools. 


The newly-created Vance Committee gave its 
blessing to the program, which has been floating 
around Washington for months. Then it went to 
ODM Administrator Arthur Flemming, who it is 
reported signed it, or indicated that he would. 


To be put into operation, however, the program 
needed the approval of the ODM Borrowing Au- 
thority Review Board. That was believed to be a 
perfunctory operation. But it turned out otherwise. 


The legal counsel of ODM ruled that the defense 
production borrowing authority, with an original 
$2.1 billion at its disposal, could not be tapped for 
the purpose of the components program. Reason: 
government money would be going into the kind 
of project that would freeze the money. Up to now, 
the money has been used as a sort of revolving 
fund, with the money paid back periodically and 
reissued for further projects. 


The money has gone, for instance, for stockpiling 
strategic materials. These stocks are drawn upon 
from time to time by defense contractors. The: gov- 
ernment thus recovering its money and spending it 
again for more raw materials. 


Air Force program further delayed .. . 


It is getting to be an old story to report delays in 
the Air Force’s $84 million Reserve Machine Tool 
Program. But the truth is that the Air Force has 
been dragging its feet again and orders in volume 
will not be forthcoming until after May 1, if then. 


Recent changes in materiel requirements of the Air 
Force are said to have made the high echelon in 
Washington cautious about making commitments. 


Certain forces are at work, however, in convincing 
the big brass that the program, because of the stand- 
ardization in tooling already worked out, is sound 
—no matter what design changes are made. 


Moscow is reported to have cancelled the 26 huge 
horizontal boring machines that it ordered last year 
from a British builder. It is not known whether the 
Russians will try to place the business elsewhere or 
whether it wishes to demonstrate that it is in no 
way dependent upon the West for this type of 
machine. 

East German machine tools were the most impressive 
of the behind-the-iron-curtain tools shown at the 
1955 Leipzig Fair. For detailed story and pictures 
of the fair from our own correspondent, please turn 
to page 162. 
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Pratt « WHitNeY 


END-MEASURE 
JIG BORERS 


", . « Pratt & Whitney was compared 
with other machine tools and found 


best suited to our needs." 


Whether used for toolroom work or limited-run production, 
you'll find extreme accuracy, fast easy operation, depend- 
ability and low maintenance cost in P&W End-Measure 
Jig Borers. 


The fundamentally correct P&W End-Measure System—basis 
for all others—uses precision end measures to obtain even 
inches and inside micrometers for inch fractions accurate to 
.0001”; every mechanic knows these instruments thoroughly. 
Built in “zero point” indicators provide a constant visual 
assurance of tenths accuracy. 

The exclusive P&W Ball Roll Quill “roll feeds” on super-pre- 
cision balls with a total pre-loaded bearing pressure of over 
6000 pounds. This construction resists heavy lateral loads and 
retains initial high accuracy indefinitely without maintenance. 


FIRST CHOICE FOR ACCURACY 





SINCE 
















me ease 


abso. THE No. 1 1/2B —compact and versa- 


tile; table 12’ x 24” 


—large, powerful; 
THE No. 3B table 24” x 54” 


WRITE ON YOUR COMPANY LETTERHEAD FOR CIRCULAR 540-1 








Pratt a Witney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S.A. 


BRANCH OFFICES .. . BIRMINGHAM @ BOSTON @ CHICAGO 
CINCINNATI @ CLEVELAND @ DALLAS (The Stanco Co.) 
DETROIT @® HOUSTON (The Stanco Co.) @® LOS ANGELES 
NEW YORK @ PHILADELPHIA @ PITTSBURGH © ROCHESTER 
SAN FRANCISCO @ ST. LOUIS © EXPORT DEPT., WEST HARTFORD 





1860 
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youre K/GHAT 


in the driver's seat 


WITH 


PotTER 1 JOHNSTON 


3-U SPEED-FLEX 
PES wa 


American Bosch manufactures small electric motors 
used in seat adjuster mechanism for Lincoln-Mercury 
and other passenger cars. The alumi housing 
required are machined at 170 pieces per hour. 
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MACHINED SURFACES ARE INDICATED BY HEAVY LINES 








Here is an outstanding example of how Potter & Johnston Automatic 
Turret Lathes, plus P&J Tooling, puts you in the driver’s seat—right out 
in front of competition. The versatility of the 3-U Speed-Flex permitted 
mounting the cutting tools in the revolving spindle and chucking the 
work pieces in the Turret during machining time. 


Machine loading time was eliminated, costs lowered, and production 
greatly increased by the use of air operated chucks on each of the six 
turret faces. The’operator simply inserts the work piece in the open 
jaws, a stationary air-cylinder (operated by the dog-drum) automati- 
cally controlling chuck opening and ejection, and chuck closing. Turret 
indexing is automatic, rapid and accurate. Idle cutting time is reduced 
to a minimum . . . the fast, rapid-traverse mechanism moving the turret 
slide quickly to within 4” of feeding position. 


You too can benefit from this combination. At no obligation, send 
today for your copy of the 3-U Bulletin No. 145 . . . or ask our Tool 
Engineers to submit recommendations based on your own prints or 
sample parts. 


Potter a JOHNSTON Co. pu 


PAWTUCKET, RHODE ISLAND MACHINE TOOL | 
SUBSIDIARY OF 


Pratt a WHITNEY 


DIVISION NILES — BEMENT — POND COMPANY 
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Aimed right at your alloy needs 


the world’s largest alloy steel stocks 


Thousands of tons of certified alloy steel in 1698 
different sizes, shapes, analyses and conditions 
await your call at Ryerson. New leaded alloys 
are on hand in three different carbon ranges. 
Standard analysis steels are supplemented by 
a wide range of aircraft quality alloys. No mat- 
ter what your alloy requirement, you can de- 
pend on Ryerson for quick delivery of highest 
quality steel. 

You won’t need to check or test your depend- 
able Ryerson alloys before you use them because 
every bar has been spark tested and identified 
with its own heat symbol—every heat has been 
hardenability tested for you as part of an 8- 
step quality control plan. And should problems 
of application or fabrication arise, Ryerson al- 





loy metallurgists will gladly put years of prac- 
tical experience to work for you. 

No order is too large to fill from stock, no 
order too small for quick personal service—so, 
next time you need alloy steel call your nearby 
Ryerson plant. 





PRINCIPAL PRODUCTS 
CARBON STEEL BARS—Hot STRUCTURALS— Chonnels, 


rolled & cold finished. angles, beams, etc. 
ALLOYS—Hot rolled, cold fin- PLATES—Many types including 
ished, heat treated. Inland 4-Way Safety Plate. 
STAINLESS—Allegheny bars, SHEETS —Hot & cold rolled, 
plates, sheets, tubes, etc. many types & coatings. 
TUBING—Seamless & welded, MACHINERY & TOOLS — For 
mechanical & boiler tubes. metal fabrication. 











RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK ¢ BOSTON @ PHILADELPHIA ¢ CHARLOTTE, N. C. © CINCINNATI ¢ CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO # CHICAGO @ MILWAUKEE @ ST. LOUIS © LOS ANGELES e SAN FRANCISCO ¢ SPOKANE ¢ SEATTLE 
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Gaging Metalworking... 


1955 






Production Index 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


MAR FEB JAN FEB 
'55(*) "55(p) ‘54(r) ‘54 


Total index.. 160 158 156 151 








Machinery ........ 127, 123 130 


Electrical 
Machinery ........ 189 188 163 


rite chine, Beas 148 152 114 





Other 
Transportation .... 


Other 
Metalworking ..... 128 128 128 


275 262 291 


(*) Estimated (p) preliminary (r) revised 





AMERICAN MACHINIST INDEX OF METALWORKING PRODUCTION 


Operations at very high point .. . 
Metalworking operations were bumped up a bit 
farther during March. They now are running along 
within close range (less than 7%) of the post- 
Korean peak, when a high ratio of production con- 
sisted of defense goods. 


American Machinist’s Production Index, to be 
specific, is at 160. It never got above 171 in the 
lush days of 1953. 


No one expects the index to advance from the 
present level. On the other hand, no one thought 
that it would go up to where it is now when it was 
down at 148 last October. 


Automobile production stays at peak... 
Automobile assemblies, at or near an all-time high, 
are spearheading the metalworking production drive 
that has put the index up 12 points in recent months. 
Automobile parts companies, as a result of the 
pressure for shipments from Detroit, are pretty 
much running double shifts again. This condition 
exists especially among parts makers serving the 
Big Three. These companies still are calling back 
furloughed workers. 


Appliance makers say that the first quarter has 
been much better than the same period a year ago. 


The farm implement industry seems to be recovering 
slowly but steadily from its 1954 low. Sales to 
dealers and users are up and production schedules 
have been expanded. 


Durable goods demand is up... 

Industrial machinery business and orders for so- 
called perishable items for factories have shown 
greater strength. Machine tool sales have stayed re- 
markably stable through the January-March period. 
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Aviation manufacturing is not setting any records. 
On the other hand, it is one of the stabilizing forces 
in keeping Metalworking up where it is. 

The outlook in aviation is for continuation of pro- 
duction at about the current rate indefinitely. 

The railroad freight car industry still is one of the 
few segments in Metalworking that consistently lags 
behind. Things are a little better, builders report, 
but not much. 


Third quarter steel orders placed .. . 

Steel makers are booked solid through the second 
quarter on the most-wanted items: sheet, strip, bars. 
And many steel orders have been placed well into 
the third quarter by users who are eager to get 
their requirements on mill books. 

The big push for steel is being felt in the smaller 
companies as well as by the big fellows. All mills 
now are operating in the 90%-plus bracket. 

After an indifferent January, steel warehouses re- 
port a steady improvement in sales through Feb- 
ruary and March. Stocks carried by warehouses are 
believed to be in good shape. 


Drop forge shops report pickup .. . 

The drop forge industry has a four-months’ backlog, 
thanks to heavy orders from automobile makers. 
Recently, business has come in from heavy ma- 
chinery builders, farm equipment makers and rail- 
road equipment companies, as well as from Detroit. 
Most forge shops, as a result, are operating two shifts, 
with many on overtime. 

The steel castings people, who had a somewhat un- 
happy time during 1954, have been doing fairly 
well since early in the final quarter of ’54. 
Business has been particularly good from the truck 
and earth-moving equipment makers. 












































Gaging Business. . 


Price Index 


FEB 
‘54 


FEB 
‘55(p) 


JAN 
'54(r) 


MAR 

‘55(*) 
Total 
index 134.1 134.0 133.9 132.8 





Metalworking 


Machinery 145.8 144.3 142.0 


Other Machinery 


exc. Electrical .. 138.5 138.0 137.5 


Electrical 


Machinery 132.0 132.0 132.0 


Fabricated Metal 


Metal Products... 130.4 130.6 129.1 


(*) Estimated (p) preliminary (r) revised 
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Output of civilian goods smashes records .. . 
The volume of civilian goods now being produced is 
at a record height. This amazing performance is as 
unexpected as it is gratifying. 

It’s true that industrial production in midsummer 
of 1953 was slightly above today’s figure. But defense 
items of all kinds made up a sizable portion of the 
total then. Today, that is no longer true. 

The business upswing continued in March at an 
even stronger pace than in preceding months. 
Industrial output got up to 135 on the Federal Re- 
serve Board’s index (1947-1949 = 100). 


Industrial prosperity spreads out .. . 

It has been popular to point to three sources as being 
responsible for holding the economy up to its current 
prosperous level: Autos, construction, and steel. 
Industrial activity recently has spread out to em- 
brace many more industries. New high marks have 
been chalked up in such diverse lines as chemicals, 
petroleum, paper, stone, furniture and leather. 


ll 


WEEKLY BUSINESS INDICATORS 


Business Week Index of Activity (1947-49 = 100)*...... 


Steel ingot production (thousand tons) 
Electric power output (million Kilowatt hours) 


Production of automobiles and trucks.................. 
Engineering construction awards (Eng. News-Record, millions) 


MONTHLY BUSINESS INDICATORS 


Refrigerators sales (thousands of units) 
Vacuum cleaners sales (thousands of units) 
Washers sales (thousands of units) 
Household electric ranges sales (thousands of units) 
Radio production (thousands of units) 
Television production (thousands of units) 
Gear sales index (1947-49 — 100) 


Foundry equipment new orders index (shipments, 1947-49 = 100) 


*Seasonally adjusted 


100 


Latest Preceding Year 
Week Week Ago 
CET ah. ee eee 140.9 140.1 120.6 
PME RR 2,258 2,262 1,648 
CN PT Pan ee 9,907 9,814 8,491 
or ieee. ia tare ate 216,777 212,776 149,586 
pies sent $335.8 $544.8 $329.5 
Lotest Preceding Yeor 
Month Month Ago 
ae enor f 229 176 197 
epee eee 217 238 191 
gent ott ste Say ao 265 308 197 
caine Agr ek aan 85 79 74 . 
ee ere 1,262 1,071 1,101 
icctic” shalt Sail aera 833 859 450 
iar oe Gise shane ae 182.2 116.7 194.0 
cere 113.9 61.4 494.3 ; 
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OF METALWORKING PRICES 


The belief is growing that if automobiles, construc- 
tion and steel should dip a bit, the slack may well 
be taken up by these other industries. 


Biggest Easter ever for retail sales . . . 

Retail trade is booming. This is the biggest Easter 

season ever for retail stores. 

In the first quarter of ’55, retail sales averaged about 
$15 billion a month. That is 3% above the previous 

all-time peak set in the final quarter of last year. 

When sales are added up for the six weeks prior to 

Easter this year, they are likely to beat 1954 by 10%. 


People plan to spend freely .. . 

Families intend to buy more consumer durable goods 
(such as automobiles and refrigerators) this year 
than last, the recent consumer survey of the Michi- 

gan Research Center shows. 

Another finding of the survey: Increasing numbers 

of people expect good times and anticipate gains in 

their own incomes. When people feel this way, 

previous findings reveal that business soared. 
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Typical 


Monarch 
Roll 
Turning 
Story 


12% hrs. 
vs 
Old 31 hrs. 





Why roll it the hard way when faster turning time is what comes naturally 
to our Heavy Duty Roll-Turner with Monarch-Keller controls? Every job 
report we ever got from a user confirms it! Consider this one: 

Part is a 10” diameter roll having 30” body length and made of grain 
iron with a hardness of 60-65 scleroscope. It has 13 half-round passes ranging 
from 15%” to 11%6” diameter. Monarch rough turning time is 94 hrs.; finish 
turning time, 3 hours.—total time, 1214 hrs. 

For comparison, the most competent roll turner in the user’s plant tried 
to compete on an old-style roll lathe. Working all-out, and much harder than 
the other operator, he still required 24 hrs. roughing time; 7 hrs. finishing 
time—a total of 31 hrs. 

Why handicap yourself with costly old methods any longer? It’s a sure bet 
that we can save time and money for you. Write for the complete story— 
illustrated Booklet #1302. 











"SAVE IN MANY WAYS With The Monarch 
Heavy Duty Roll-Turner”’ 


1. On all types of rolls which 
lend themselves to this method 
of turning, floor to floor turning 
time averages from 2 to % of 
the former time. 


2. With standard carbide turning 
tools with regular tool grinds, 
hundreds ot form tools required 
by conventional methods are not 
needed. Tools can be changed 
with no sacrifice of contour ac- 
curacy. 


3. With template controlled con- 
tour forming, matching rolls in 
pairs is unnecessary. Each roll 
turned from any given template is 
identical. One of pair of rolls can 
be redressed or new roll turned 
without matching the other. 


4. When redressing a roll, the 
operator may quickly check the 
point of greatest wear with the 
corresponding point on the tem- 
plate after which he can be cer- 
tain that the entire roll will clean 
up on the first pass. 


5. The same template is used for 
both the rough and finish passes. 
Thus finishing immediately fol- 
lows roughing with no set-up 
change other than the required 
tool change. 


6. Operator cannot modify roll 
shape. As the template form is 
dimensionally the same as forms 
to be turned on the roll, their 
longitudinal placement and rela- 
tionship are sure to be accurate. 





FOR A GOOD TURN FASTER... TURN TO MONARCH 


THE MONARCH MACHINE TOOL COMPANY 
Sidney, Ohio 








Sharp Clean Cuts EVERY TIME 


any thicknesses and sizes of metal are cut on this Steelweld 

Shear every day. Thanks to Steelweld'’s exclusive MICRO-SET Because of 

knife adjustment, it is easy to set the knife clearance to the exact = 

amount which will produce the best cut for every plate run MICRO SET 

through the machine. Knife Adjustment 

If desired, the knife clearance can be set for an average thick- 
ness and all plates cut without changing the clearance. This pro- 
cedure is used with most shears because to change knife clearance 
on them is a tedious, difficult operation which usually puts a machine 
out of service for hours. 

In contrast, knife adjustment on Steelwelds is made in a few seconds. 
It's simply a matter of turning a crank until an indicator points to the 
figure representing the thickness of plate being cut. No bolts to loosen; 
no parts to move. There is no need for using “average” knife settings. 


The clutch and brake unit is another outstanding feature of Steelweld 
Shears. As it is air-operated, it is quick, snappy in action. Its low-inertia 
design assures cool operation, even after long continuous production 
runs, because energy to be dissipated is minimized and working pres- 
sure necessary on clutch and brake facings is greatly reduced. 

The many features of Steelweld Shears make it worth your while 
to get all the facts. 




















Steelweld Shears are made in all sizes for plate 
to thicknesses up to 1 42 inch and lengths to 24 ft. 


GET TAIS BOOK! _ THE CLEVELAND CRANE. & ENGINEERING (0. 


CATALOG No. 2011 gives 


detail. Profesely ilesrated. 1446 East 282 St., Wickliffe, Ohio 


STEELWELD »y°,;, SHEARS 
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A lot of warning fingers are being wagged about 
the possible harmful effects stemming from the 
much-publicized second industrial revolution, now 
well along. Most of the worry has to do with the 
feeling that the speed-up of mechanization is bound 
to breed unemployment. 

The best way to allay this fear is to examine the 
facts. And the facts, we are happy to say, give little 
if any nourishment to this fear. The facts have been 
brought together in a pamphlet recently issued by 
the Council for Technological Advancement, an off- 
shoot of the Machinery & Allied Products Institute. 


Despite the fact that a vast 
amount of machine power has supplanted hand 
power in this country in recent years, employment 
in U S manufacturing industries has grown sig- 
nificantly rather than shrunk. The’ number of 
workers today, 17 million in all, is 70% greater 
than in 1939, when there were only 10 million. The 
population increased a mere 22% in the same time. 

In the face of a tremendous upsurge in produc- 
tivity per worker, you might expect that the 
proportion of the total labor force employed in 
manufacture would have dropped off. But the fact 
is that the opposite is true. 

In 1953, about one out of every four workers 
had jobs in the manufacturing industries. That was 
equal to the World War II peak. It is impressively 
ahead of the ratio in 1940, just before we went into 
the war, or in 1929. 


The gain in jobs has been 
especially marked in the machinery field. Employ- 
ment in electrical machinery has tripled since 
1939 (being well over 1 million now.) You will 
find essentially the same story in the industries 
making machinery other than electrical. 

Take the measuring and control instruments 
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business. It thrives on automation. Witness its 
employment story. It has attained sufficient stature 
that the federal government now lists it separately 
in reporting production and employment. It has 
335,000 workers at present. That is about where 
the automobile industry was in the middle 1930’s. 

This recital of facts could go on and on. For 
figures are plentiful in support of the thesis that to- 
day there are more jobs by far in manufacturing 
industries than ever before in peacetime. 

The statistics provide overwhelming evidence 
that there is an expanding market for the goods 
produced. This expansion of the consumer market 
never would have occurred except for the beneficial 
effects of technology. 

Mechanical power added enormously to the 
worker’s output. His increased output maée it pos- 
sible for management to pay him more money. With 
more money in his pocket, he bought more goods. 

More than that, technological advances have 
helped reduce production costs. Lower prices and 
a widening market often have been the result. 
Product improvements, making for much greater 
buyer acceptance, also have been stimulated by 
better technology. 


There is not space here to dis- 
cuss the notable gains in employment in the trade 
and service industries resulting from the relentless 
and never-ending movement toward mechanizing 
every possible production process. It is enough 
to point out the abundant evidence at hand in 
the manufacturing industries themselves to answer 
decisively those who are genuinely worried about 
the effect of automation on employment, or who, 
for selfish purposes, would like to leave a bad 
impression in the minds of the American people. 

The truth is that if you view the over-all benefits 
to the economy as a whole, mechanization creates 
rather than destroys jobs. 
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Problems in metrology 


Ingenious solutions to awkward measuring problems, including special gages for internal and 


external tapers, and unusual uses of sine bars 


CH MINAIRE, chief metrologist 
ST ETIENNE NATIONAL ARMORY, FRANCE 

















LINEAR MEASUREMENTS ON A SINE-BAR FIXTURE 
Sine bars are generally used for measuring angles 
but, in some cases, may also be used for linear meas- 
urements. For example, to measure the height X at 
the zero mark on the block B which has a taper of 
0.0025 in. per in, Dimensions b, c, and d of the sine- 
bar fixture are known. 

Align the zero mark of B (above) with the con- 
tinuation of the axis xy by means of gage blocks such 
that h=b-g. The length g can easily be measured 
within + 0.0005 in., and the effect of this much tol- 
erance is negligible because 0.0005 x 0.0025 is only 
0.0000125 in. in the height. 























Is 





Tip the sine fixture to the angle M (tangent 0.0025 

‘0°8’ 36”) to bring the face HN parallel to the base 

RS. Measure the height m. Then the height of the 
m-c 


zero mark x= —d 
cos M 
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To measure dimension A; dimensions b, c, and d of sine 
fixture being known. Align EF with axis xy by means of gage 
blocks such that h—b~g. Tilt sine bar to angle 8 to bring 
pond 6 parallel to base RS. Measure m. Then A—m—(dX 
cos B)—c 
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To measure dimension A; b, c, and d being known. Align 
face EF with xy axis of sine bar, using gage blocks such 
that h=b—g. Tilt sine bar to angle B to bring axis HN 


parallel to base RS. Measure m. Then A= ™—*__ 


cos B 








Problems in metrology .. . continved 


















[fg 


op 








Y 




















Gy 
Vs ss hi 

~ A ~ Note: Length A depends 
Ws 1 on diameter d and D 
* he 

az me. 8°17'48 Yi, 

= yo > 
ra WN ¢ Y = Soh 
= ee i 
2 











Master Ring L* A-b 
Used for setting indicator of zero 








CHECKING INTERNAL TAPERS 


In the case of taper fits, as on lathe centers and tool 
shanks, it is essential that the angle of the male taper 
be exactly equal of that of the female taper. Check- 
ing the angle of the male taper is fairly easy. 

Certain measuring machines are available for 
exact measuring of the angle of inside tapers, but 
such measurements are always lengthy and, con- 
sequentially, expensive. They are not practicable 
for high-production use. 

The gage described below has given excellent 
results for checking the angle of internal Morse 
tapers. It consists of three parts. Part 1 has a tapered 
end a ground to the angle of the particular taper 
desired, less 10’. This 10’ difference is provided so 
that, in most cases, the plug will bear at the end of 
the taper. Two cylindrical bearings b are ground to 
the same diameter. The end f is ground and serves 
as a reference face. Parts 2 and 3 have tapered col- 
lars e ground to the Morse taper. Dia D is equal to 
the large diameter of a perfect truncated cone whose 
small diameter has a diameter d and a height H. 
Dimension t and t? are fixed by the tolerance on 
the taper. 

To check the accuracy of a taper, insert the 
tapered plug of part 1 close to the small diameter of 
the work. Then place part 2 over part 1 near the 
large diameter of the work. Part 2 will enter more 
or less, according as the angle is large or small. 
The angle is correct if faces f’ and f” are equi- 
distant from the face f of part 1. To check at 
the center of the taper, repeat the operation with 
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part 3, and see if face f is equally spaced between 
faces f’ and f”. If the work checks at both points 
the angle can be assumed to be correct. 

For milling machine tapers which have a much 
larger angle, and on which the end movement of 
parts 2 and 3 as a function of angular variations 
would be very small, the gage shown in the second 
illustration may be used. The principle is the same 
as in the first gage, but a dial indicator, set to a 
master ring, shows the end movement of part 2 
resulting from variations in the angle. According as 
the angle is greater or smaller, the indicator pointer 
will move above or below the zero setting. 
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FLATNESS CHECKING BLOCKS 


To check the flatness of a surface, the conventional 
method is to support a straightedge on two gage 
blocks of equal size, then slide other gage blocks 
under it. The difference in height between the sup- 
porting blocks and the various gage-block combi- 
nations required at different points shows the amount 
by which the surface is concave or convex at those 
points. If possible, the straightedge should be sup- 
ported at its Airy points, that is, the distance be- 
tween the supports should be equal to 0.56 of the 
length. 

However, considering the risk of wear on the 
blocks, and the time it takes to stack the various 
gage-block combinations, it is more economical to 
use the set of three special blocks described below. 

Two of these blocks A have approximately the 
same length and width but their height is exactly 
the same—say 1 in.—and the top and bottom 
surfaces are absolutely parallel. The third block B 
is about the same width as A, but somewhat longer. 
The face C is tapered at 0.0025 in. per in. A zero 
mark is placed at about the center, where the height 
is exactly the same as the blocks A. Division marks 
are made, each side of zero, at intervals of 0.20 in. 
For convenience, it is advisable to place these marks 
on both sides of the block. The difference in height 
between any two consecutive marks is exactly 
0.0005 in. 


American Machinist + April 11, 1955 








To check a surface, place the two blocks A upon 
it, using these to support a straightedge at its Airy 
points. Then advance the taper block under the 
scale at the desired checking points. At the point of 
contact with the scale, the graduations before or 
after zero will show in units of 0.0005 in. how much 
that point is concave or convex. Knowing the dis- 
tance between consecutive graduations, it is easy 
to estimate fractions of a unit. 

The better to localize the points to be checked, a 
tapered plug may be substituted for the wedge- 
block B. This has a diameter at the middle the same 
as the height of blocks A, and a taper of 0.0025 in. 
per in., or a half-angle of 0°4/18”. 
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dt @, Centers must be exactly 
7 - on the same axis 


CHECKING THE FRUSTUM OF A CONE 


To check the frustum of a cone it is necessary to 
verify the straightness of the faces, the accuracy of 
the circular sections, the value of the angle, and the 
diameters of the ends. These four checks can be 
made by the gage illustrated. 

The priciple involved is shown in the accompany- 
ing layout. The axis of the cone coincides with the 
centerline of the centers A and B of the hinged work- 
holder, and the face of the small end of the cone 
corresponds to the axis O of the workholder hinge. 
By placing a disk R on the axis AB, 4 in. from MN 
and at a distance h from CD, the face EL of the cone 
will be brought parallel to the base of the setup. 
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Measure the distance OF. 


2_x OF 
COS a 


h 
Then T= sin a, and EI = 


The diameter of the large end can be obtained by 
measuring the vertical height V of the cone. Then 
LP = EIl+2V xX tana. 

To check circularity at any point, place the tip of 
a dial indicator in contact with the face EL and ro- 
tate the work on its axis. If all points of this face 
are equidistant from the base, the face is straight. 

A practical gage employing these principles is 
shown in the accompanying illustration. The cone to 
be measured is held between centers 1 and 2 whose 
axis is in line and square with that of the pin 3. The 
small end of the work rests on the face of the bush- 
ing 4 located on the axis of 3 around which the work- 
holder 5 can pivot. 

Pivot the workholder to bring the top edge of 
the work parallel to the base 6 by inserting gage 
blocks between disks 7 and pad P which has been 
ground perfectly flat and parallel to the base. The 
axis of the disk 7 is in the same plane as the axes 
of the centers and the pin 3, and at exactly 4 in. 
from the latter. 

The center 1 is spring-loaded. Center 2 is held 
in the desired position by the nut B. 











Mox. 
3 Min. 


OUTSIDE TAPER GAGE 


When the number of pieces to be checked justifies 
making special gages, as for taper shanks of tools, 
or for parts that do not have accurate centers, the 
gage shown here can be employed. It consists of two 
rings 1 and 2, having an angle a the same as that of 
the taper to be checked, and the diameters D and 
d the same as the corresponding diameters on the 
work. The inner ends are counterbored at D! and 
d'! to reduce the bearing areas because the thick- 
ness E is necessary for stiffness. Faces A must be 
absolutely perpendicular to the axis of the taper. 
Two flat plugs 3, whose difference in length is the 
same as the tolerance on the taper, control the dis- 
tance between the rings when these are positioned 
on the work. 

To use the gage, place ring 2 on the large diameter 
of the work, and ring 1 on the small diameter. By 
means of the Go and Not Go plugs, check that the 
spacing of the rings is within the limits allowed by 
the tolerance on the taper. If the distance between 
rings allows the Not Go plug to enter, the angle is 
too small; it does not allow the Go gage to enter, the 


angle is too big. PLEASE TURN PAGE... 
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Problems in metrology ... continued 
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LIGHT LINE TAPER CHECKER 


This fixture consists of a base H carrying four 
chrome-plated buttons, A, B, C, D, having exactly 
equal diameters and set exactly in line. For ease in 
making the necessary calculations, make the center 
distance between each pair exactly 4 in. 

The workpiece is illuminated by a light bulb 
whose light is reflected by a 45° mirror through a 
ground glass. The lamp housing slides in and out 
to illuminate any particular area of the glass. 

Two blocks E and F have the corners a, b, r, and 
j, , s exactly at right angles and are held in gaging 
position by bolts and nuts. The gaging edges are 
chrome plated, and are chamfered to leave a 0.005-in. 
land centered on the axis on the workholding cen- 
ters. Upper chamfer is dull to prevent reflection. 

A workholder G carries a pair of centers and can 
be adjusted to suit the work to be measured. 

To use the gage, space the blocks E and F at the 
approximate diameter of the work, resting them on 
buttons B and C, and separated from buttons A and 


D by gage blocks with a value of 4 x sin 3 


Lock the blocks E and F. Place the work between 
centers on workholder G and position this to obtain 
a parallel line of light just visible between the 
face ab of the block E and the edge cd of the taper. 
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Check to see whether the line of light between the 
edge of the taper and the face ij of block F is parallel. 
If not, it can be adjusted by increasing or reducing 
the height of the gage block between F and D. 
Suppose, for example, that x = the thickness of 
the gage block corresponding to the angle = , and x! 
is the thickness corresponding to the new angle B 
necessary to obtain parallelism between ef and ij. 


1 
Then sin B = =, and the taper angle is > +B 

If it is not practicable to hold the spacing of the 
buttons to exactly 4 in., their diameters exactly 
equal, and the gaging edges of blocks E and F ex- 
actly perpendicular, it is relatively easy to establish 
the sum of these variations by a cylinder or taper 
gage positioned between E and F. Note correction to 
be applied for precision measurement. 

The smallest line of light that can be seen by the 
naked eye is about 0.0001 in. so the accuracy of the 
gage is within 10 sec on the half-angle of a piece 
1 3/16 in. long. Accuracy can be increased by ob- 
serving the light line through a microscope. 






‘ 
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TAPER CHECKER 


A pair of 20-in. bench centers can be set up for 
checking tapers, and permits inspection of the half- 
angle, straightness of the sides, and out-of-round 
condition without removing the work. 

The hold-down bolt holes are carefully re-reamed 
so their axes are paraliel to the axis of the centers 
—e equals e—and their center distance L is meas- 
ured accurately. A straightedge R, carefully trued 
up, pivots on a pin in the hole T. A disk D is cen- 
tered in hole T! and is of such a diameter that when 
a 0.05-in. gage block is placed between it and the 
straightedge, the outside of the latter will be par- 
allel to the axis of the centers. 

To check a taper angle a, insert gage blocks be- 
tween the disk and the straightedge to a height of L 


x sin zt 0.05 in. A dial indicator on a suitable 


support is set at the same height as the centers and 
slid along the straightedge with its tip in contact 
with the face of the taper. Movement of the indi- 
cator pointer will show any errors in taper angle or 
straightness of the face. Rotating the work on its 
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own axis will show up any out-of-round condition. 
Absence of taper and straightness of face can be 
checked in the same manner by placing just the 
0.05-in. block between the disk and the straight- 
edge. To check taper reamers with helical teeth, set 
straightedge to desired angle, and move the in- 
dicator into contact with one end of the reamer. Ro- 
tate the work and note the point on the indicator dial 
to which the pointer moves in a positive direction. 
Slide the indicator to the other end of the reamer, 
retate the work and check whether the pointer moves 
to exactly the same position as at the other end. 



































k----38 4.0001 
CALIPERS FOR LARGE DIAMETERS 


Exact measurement of the diameter of large circles 
having an arc of more than 180° is quite difficult be- 
cause of lack of sensitivity and the chance of expan- 
sion presented by the use of relatively heavy or bulky 
micrometers. These difficulties are increased when 
arc is less than 180°. 

The type of snap gage shown herewith will be 
found useful in such cases. It consists of a block A in 
the form of a trapezoid, to which are fixed two arms B 
with accurately ground and flat measuring faces. 

To use, place the two arms in contact with the 
work, and measure distance a by a gage block. Angle 
can be established so variations in dimensions a 
translate directly into differences in dia. 


Sa os NO ein 


In Fig. 2, AB => = - R, 


R-Rsina-— (r-—sin a) 
sin a rT 





from which, AC —- AB = 
(R-r) (1 —-sin a) 
sin a 


(D -d) (1 - sin a) 
2 sina 





AC —- AB = . If AC —- AB 





has been made equal to D —- d, then D-d = 


D-d)1-sina ; ; 
~. —— , from which sin a — 1 = 19° 
2 sin a 3 
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It is easy to increase or reduce the accuracy to 
the extent desired by modifying angle a. Where 
the work to be checked varies by 0.10 in., a dial 
indicator can be installed in A on the exact center- 
line. The gage is set to a master cylinder of known 
diameter where, knowing b and a, D is determined 
according to the measured dimension a. 

A gage with the angle a = 30° and an effective 
length B of 5% in. will measure diameters from 
5% to 13 in. Larger diameters can be covered by 
increasing the distance b and the 54%4-in. dimension. 

Another gage, shown in Fig 3, is somewhat less 
accurate but, if made to the dimensions given, will 
measure both inside and outside diameters of circles 
of any size, provided the chord length is at least 
33% in. for OD’s, or 4 in. for ID’s. 

It consists of a yoke 1, with two accurately fitted 
pins 3 located at exactly the same distance (9/16 in.) 
from the reference face of the yoke, and 3 3/16 in. 
apart. Rollers 2 are identical in dia (5 in.) and ro- 
tate on the pins without appreciable play. 

To use this gage, place it on the work so both 
rollers are in contact, and measure the distance T 
by means of gage blocks, a plug gage, or a combi- 
nation of both. If a is the radius of the rollers; b, 
half the distance between roller centers (1 19/32 in.); 
and c is the difference from the center of the rollers 
to the reference face, then D is found by: 


_ b? - a? + (ce -T)? 


” a+c-T 


for convex arcs. For con- 


cave arcs, the formula is: 


b? -a? + (T-c)? 
T-a-c 

It is difficult to establish the dimensions 9/16, 
5g, and 3 3/16 in. exactly, but they can be held to 
less than 0.0001 in., which will give satisfactory re- 
sults. Note that accuracy varies inversely as the 
diameter. If diameters are extremely large, make 
3 3/16- or 9/16-in. dimensions larger. 


= 





2 3 
1t.000!, 


7. 
{ i ) ‘ 
No Go Bore Gage 


NO GO BORE GAGE 

















This ingenious tool is easily made and serves to 
check whether all parts of a deep bore are below 
maximum size. It consists of two carbide contacts 
I brazed to the yoke 2, and ground to the maximum 
limit, in this case, 1 + 0.0001 in. The yoke can be 
tilted by the handle 4 and links 3 to enter it to the 
required depth in the bore. 

To make the check, manipulate the handle to 
cause the contacts to engage the walls of the hole. 
In straightening up, they tend to take a position 
perpendicular to the axis of the work. If the size is 
right, the contacts will not be able to straighten com- 
pletely and will always bind in the hole. 
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Solve special-shell problems 


with proved die design methods 


A shell with corrugations, two levels, or pockets, as the case may be, does not 
need “‘tricky” die design for solution. As pointed out in the two preceding 


installments on special shells, and here too, look for ways to handle each oper- 


ation according to the rules expounded 


STANLEY R COPE, president, ACME SCHOOL OF DIE DESIGN ENGINEERING, SOUTH BEND |, IND 


Corrugations are formed in the sides of drawn 
shells, either in ordinary rolling machines or in dies 
equipped with hardened balls, as shown in Fig 1. 
If the depressions are the same size and shape, and 
are spaced uniformly around the body of the shell, 
as shown in Fig 2, they can be formed by rolling. 
If the depressions are of a different size and shape, 
or if they are not of the same length, as shown in 
Fig 3, it is necessary to form them in a die. 

Operation of the die shown in Fig 1 is: the shell 
is placed in nest A and rests on pressure pad B. Pad 
B is normally held flush with the top of ball re- 
tainer C by pin D. When the press is tripped, punch 
E enters the shell and forces it into the die, where 
balls F form the depressions. The balls are located 
in the retainer, at two levels, to form depressions 
of different lengths. They are backed by springs G. 

When the punch returns to its top position, pad B 
ejects the shell from the die and the shell rises with 
the punch. The shell is stripped from the punch 
near the top of the stroke by knockout plate H and 
knockout rod I. 

Balls F serve two purposes: First, while forming 
the depression, they revolve and prevent the shell 
from becoming scratched and scored. To form de- 
pressions in the sides of a shell involves stretching. 
Solid dies would dig into the metal and cause the 
die to load badly. Second, the balls offer no resis- 
ance to ejection, they back up into their holes 
slightly. 

The holes that contain the balls should be drilled 
at 15° to the vertical centerline of the die. They 
should be deep enough to permit the balls to pro- 
trude sufficiently into the large hole in the ball 
retainer to form depressions of the desired depths. 
The holes must not be drilled clear through the 
retainer. The retainer should be made of hardened 
and ground tool steel. 


Republication rights are reserved by the author 
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Cope Talks on Draw Dies ... XXVI 
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SPECIAL DRAWING DIES 


Stampings with two levels, such as the automo- 
bile-engine oil pan shown in Fig 4, and other stamp- 
ings with shoulders, such as shown in Figs 5 and 6, 
are ordinarily made in two drawing operations. The 
usual method of producing stampings of the type 
shown in Fig 4 is to draw the upper portion of the 
pan as far as the first level in the first die. The pre- 
viously drawn portion of the shell is then held 
tightly in the second die to protect it against being 
distorted while the remainder, or lower portion, of 
the shell is being drawn. See Fig 7. 

If a double-action press equipped with two inde- 
pendent hydro-pneumatic cushions is available, 
these two operations can be performed in one die, 
as shown in Fig 8. Three views of the die are shown. 
In the first view the blankholder has descended and 
is shown gripping the blank. Both pressure pads 
are flush with the top of the die. In the second view 
the shell is shown drawn to the first level. The 
pressure pad at the left has descended part way 
into the die, but the pressure pad at the right re- 
mains stationary during this operation. Further des- 
cent of the slide causes the pressure pad at the right 
to be forced down and draw the remainder of the 
shell as shown in the third view. 

Round shells of the type shown in Fig 5, can be 
blanked, drawn and redrawn, complete in one 
stroke, in a single-action press, provided that the 
press is equipped with a double-action pressure 
attachment designed to operate two draw-rings 
independently. A die for performing these opera- 
tions is shown in Fig 9. With this die the blank is 
cut between rings A and B and is drawn into the 
first-operation shell in the same manner as with an 
ordinary combination die. During this action draw 
ring C descends in the usual manner, while collar 
D remains stationary. 

When the first-operation shell has been drawn 
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FIGS 1 to 3 ... Corrugations in the side of a shell, if of different sizes, lengths or 
spacing must be formed in a die. The corrugating balls in the die, Fig. 1, are located 
in a retainer at the necessary levels, and are backed up by springs to offer no 
resistance to ejection of the finished shell 













































































FIGS 4 to 7 ... Two-level and shouldered stampings are ordinarily made in two 
operations. However, accessory press equipment like hydro-pneumatic cushions, a 
double-action pressure attachment, etc, may make a single draw possible 
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Cope talks on draw dies . . . XXVI_. . . continued 
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Blankholder Down 





First -Level Draw 
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Closed Die 


FIG 8 ... Oil pan is drawn in one operation, because the double action press is equipped with two 
cushions. These are set so that the first level and then the second level of the stamping are drawn at 


appropriate portions of the stroke 


completely off, collar D is forced down and the 
upper portion of the shell is reduced in diameter. 
It is important that the first-operation shell be 
drawn off completely before collar D starts to de- 
scend. Otherwise the metal will have to draw 
around the drawing radius of the die at the same 
time the shell is being reduced. This would require 
a metal movement through 270°, which might cause 
the shell to break. 

When the shell has a flange, as shown in Fig 6, 
a double-action press equipped with a double-action 
pressure attachment and a locking device must be 
used. A double-action die for performing blanking, 
drawing and redrawing operations complete in one 
stroke of the press is shown in Fig 10. The blank 
is cut between rings A and B and is drawn into the 
first-operation shell in the same manner as the die 
previously described. When the first-operation shell 
has been drawn to the correct depth the blank- 
holder stops as shown in the second view. Now the 
punch slide descends and forces collar C down to 
reduce the upper portion of the first-operation shell. 
The radii of both shells are set and the shoulders 
are flattened in another die. 

Shells with either shoulders or pockets in their 
sides, or at their corners, may be drawn in two 





operations, as shown in either Fig 11 or Fig 12. The 
choice of method depends upon the shape and the 
size of the pockets. If the pocket is comparatively 
shallow the method shown in Fig 11 should be used. 
With this method the shell is drawn to part-print 
dimensions, but without the pocket, in the first 
operation. The pocket is formed in the second oper- 
ation by turning inside out that portion of the first- 
operation shell which is in the area of the pocket. 
The first-operation shell must be carefully designed 
so that there is just enough metal to form the pocket. 
If there is excess metal, the metal in the area of the 
pocket will wrinkle. If there is a deficiency, the 
metal will break before the pocket has been com- 
pletely formed. 

If the pockets are deep, and extend for a con- 
siderable distance down the sides of the shell, the 
method shown in Fig 12 should be used. The shell 
is drawn to as far as the shoulders in the first opera- 
tion. The shell is then placed in the second-opera- 
tion die to be drawn to its full depth. Provisions 
must be made in the design of the second-operation 
die to prevent the pockets from being pulled out 
of shape while the lower half of the shell is being 
drawn. 


Part XXVII of Mr Cope’s series will appear in an early number. 
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FIGS 11 and 12 ... Depth of the pocket or shoulder influences die-design and method of die opera- 
tion. In Fig 11, the first-operation shell has the pockets formed by turning the metal inside out. For the 
part shown in Fig 12, the metal is first drawn as far as the shoulders, and in the second operation, 


the wide flange is drawn 
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First-operation shell 


Finished shell 


FIG 9 ... Shouldered round shells, as in Fig. 5, can be made on 
a single-action press equipped with a double-action pressure at- 
tachment. The outer two pressure pins support draw ring C while 
the first-operation shell is drawn. Then the upper portion of the 
shell is reduced by forcing down collar D which is supported by 
the inrer set of pressure pins 
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First Operation Shell 
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Completed Shell 


FIG 10 ... A two-level round stamping with flange as in Fig 6, 
requires a double-action pressure attachment and a locking device, 
if the piece is to be made in one operation on a double-action press. 
After the first-operation shell is drawn, the movement of the blank- 
holder stops, and continued movement of the inner slide reduces 
the shell against draw collar C 
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ULTRASONIC CUTTING: relief for 


Every once-in-a-while in shop practice you hit a snag, a bottleneck, especially with some 
of the new materials. You are sure that somewhere a solution to the problem must exist. 
Still mysterious to many shop people, ultrasonic machining is one practical remedy. 
Here is how it works, plus ideas that may be valuable additions to your bag of tricks 


WM M STOCKER, JR, Associate Editor 


U itrasonic machining is done on a machine tool, 
such as the Sheffield-Cavitron machine manufac- 
tured by The Sheffield Corp, which has a vertical 
“spindle” and the appearance of a fancy slotter. It 
is intended to cut hard materials, frequently its 
cutting ability improves as hardness increases. Cut- 
ting action depends entirely on vibration in the sonic 
range or higher and occurs regardless of whether 
the material is or is not a conductor of electricity or 
is extremely brittle or hard. One of the first uses of 
this principle was the slicing of synthetic jewels to 
make instrument bearings. The machine will cut, 
carve, dice, drill, tap, shape contours, engrave, or 
otherwise machine materials into simple or intricate 
shapes, internal or external, and to very close tol- 
erances. 

Machining is accomplished without changing in 
any way the surface appearance, physical properties, 
chemical, electrical, magnetic, or metallurgical 
character of the material. There is no burning, no 
discoloration, and no checking. 


HOW DOES IT CUT? 


Ultrasonic cutting is a fairly simple process; it can 
best be remembered by the abc’s—abrasive, bom- 
bardment, and cavitation: Abrasives are used in 
granular form; the same abrasives as are found in 
commercial grinding wheels: boron carbide, silicon 
carbide, and aluminum oxide. These materials must 
be harder than the workpiece, and one charge equals 
four pounds. A liquid carrier such as kerosene is 
used to convey the abrasive to the working zone 
and to carry away the particles of material, the 
“chips,” as they are removed. 

These abrasive grains are tremendously accelerat- 
ed up to 150,000 times the force of gravity (or more 
than 1100 tons per square inch), by the transducer 
and tool, to bombard the work. Their energy is re- 
leased on impact, thus removing minute particles 
of the softer work material. The process is repetitive 
and, because many grains are at work simultane- 
ously, thousands of particles are removed per sec- 
ond. This action results from the electrical and me- 
chanical vibration phenomena produced within the 
transducer. Electrical energy to actuate the mag- 
netostrictive transducer, which converts electrical 
energy into mechanical movement, is supplied by an 
electronic driver or generator which produces an 
alternating current having a controllable frequency 
range up to 30,000 cycles per sec. 
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SEE TRACAALIS Fir aAe 


The liquid carrier for the abrasive is cavitated 
(boiling action) by the ultrasonic force, thus pro- 
ducing turbulence of the abrasive grains and con- 
stantly presenting new cutting edges to the work 
face. Cavitation also helps to tear away loosened 
particles of material; is the same force that in ultra- 
sonic cleaning strips dirt and grease away from the 
object being cleaned. 

In roughing operations with 280-grit boron car- 
bide, tolerances of + 0.0005 in. and finishes of 25 
mu-in. rms, or better, are common. Surface finish 
can be preselected by choice of proper grit. For 
greater accuracy and finer finish, one or more finish- 
ing cuts with finer abrasive may be made. Cutting 
speed depends upon material being cut, contact area 
between tool and work, power of machine, and grit 
size. Present equipment is not fast cutting; efficiency 
is in simplicity and performance of otherwise ex- 
tremely costly or troublesome jobs, 





ORIGINAL METHOD 


= 


DESIGN CHANGED 


DESIGN SIMPLIFICATION . . . Because of machining limitation 
imposed by four small slots, servo-valve sleeve had to be made 
from three separate pieces. With ultrasonic machining, a single- 
piece design was made possible with a soft-steel cutting tool to 
plunge-cut rectangular slots to finish dimensions holding 0.0005-in. 


tolerance on hole location and size 


MINUTE ROUND AND IRREGULAR ORIFICES for air-gage bore-spin- 
dies can be cut after hardening, with resultant reduction in heat- 
treat loss and cleaning, plus better performance of gage 
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hard-material headaehes 





Die Alterations and Manufacture 


ALTERING HARDENED AND FINISHED TOOLSTEEL die by conven- 
tional methods might mean annealing the die, making changes by 
conventional techniques, and rehardening the die. Previously formed 
cavities may distort or surfaces may warp. Complete loss of the 
die is possible. With ultrasonics, the die can be reworked in fin- 
ished, hardened state without affecting hardness, other holes, or 
surfaces in any way. Repair is clean, accurate, and fast 


GEM-STONE-MOUNTING 
COINING-DIE cavity was 4 
produced with soft steel 
hobbed tools. After rough- 
ing surface is finished to 
high polish by same ultra- 
sonic method using dia- 
mond pastes and the same 
hobbed tools. Method is 
low cost; permits sinking 
dies for shorter runs of 
jewelry without prohibitive 
expense 


PROGRESSIVE BLANKING DIE requires irregular shape machined 
to profile tolerance by finish grinding. Usual practice is to split 
dieblock to permit grinding irregular shape. By ultrasonic method, 
simply harden solid dieblock and machine cavities directly from 
solid and to required profile tolerances. Thus, dieblock is stronger; 
manufacture is better and faster. Consider wherever shapes are 
complicated or irregular. Advantages are even greater when dies 
are manufactured from carbide 


; 
se 


CONVENTIONAL METHOD ULTRASONIC METHOD 
Vo 


‘\ 


BAR-DRAWING DIES, of carbide, conventionally are made by press- 
ing and sintering the form, then lapping with tapered laps and 
diamond abrasive. Job is time-consuming and requires both ex- 
pensive skill and material. Using ultrasonic method, dies can be 
cut from solid or from worn die of different profile and by straight 
tools with correct form for both bearing and entrance surfaces. 
Job requires only semi-skilled laber and low-cost abrasives 


Actual tooling 
for 0.050-in. 


hex die 


SHAPED-CARBIDE WIRE-DRAWING DIE ordinarily is pressed from 
powder with the die nib cored to shape, then sintered. Job re- 
quires special tapered tools, diamond paste, conventional vibrat- 
ing laps, and much skill. Ultrasonic cutting permits use of inex- 
pensive tools and abrasive plus semi-skilled labor; requires only 
one-fifth the time to profile within 0.0005 in. of finish size and 
surface to 10 mu-in. Final sizing and polishing is quickly done, by 
conventional lapping techniques, because only a few thousandths 
must be removed. Dies as small as 0.012-in.-dia opening are read- 
ily produced 
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ULTRASONIC CUTTING . . . continued 





HEXAGONAL-NUT_ DRIVER, of carbide, was ultrasonically cut from 
solid to replace, conventional hardened toolsteel part. Saving was 
70% over conventional method plus greatly increased wear life 


CONVENTIONAL 
METHOD 


SS 
‘ 
4 
( 


x 





SONICUT METHOD 


SLOTTED JET STRIPS for air snap gages were made by slotting 
two sections of carbide, slotting each section with a diamond 
wheel, and brazing the two sections together. Braze material 
clogged the slot, and a cleaning operation was necessary after 
assembly. Scrap loss approximated 50%. Now ultrasonic slotting 
is done in a solid carbide blank with inexpensive tools. Result is 
much lower cost, closer tolerances, and scrap loss under 2% 





Cutting Gems, Ceramics, and Minerals 






Typical exemple of 
Crystal Oscillator. 


Ce cuoll 


Same Oscillator with 
Quarts Crystal removed. 





The operation of slicing quertz from 
its solid synthetic form te the wefer 


above is atypical ultrasonic technique. 


. Typicel tooling Typical sliced 
weed for amaller quarts umd solid 
size quarts solids material vaed 


SLICING QUARTZ from its solid synthetic form to the wafer in 
the radio-frequency control crystal is a typical ultrasonic technique. 
Holes as small as 0.005-in. dia may be drilled and shapes of any 
irregularity formed without difficulty. As shown, tool construction 
is simple 


MANY GEM STONES, such as ruby and mother-of-pearl, are readily 
cut to intricate shapes by ultrasonics, and configuration limits are 
wide. Ruby, like sapphire, is used for commercial parts as well as 
for jewelry. Typical of these parts is the precision pivot bearing, 


sliced and formed by ultrasonic cutting 








HIGH-SHRINKAGE FACTORS complicate manufacture of close-tol- 
erance holes, shapes, and cavities in ceramic parts. As shown in 
this electrical insulator, even very fine holes and square cavities 
are readily cut in fired parts with ultrasonics. Similarly, magnetic 
ferrite for electronic cores and diamonite for high temperature, 
corrosion, or wear resistance are readily formed, drilled, and 
tapped to suit many applications 
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“Proto-Turning’ 


replaces forging 


for short-run 


aircraft parts 


REVOLVING TEMPLET is mounted in special revolving 
master tailstock that rotates in 1:1 speed ratio with 
lathe spindle. Hydraulic tracer controls cross-slide 
movement. Speed reducer cuts spindle speed, can be 
disconnected for conventional lathe operations 


ROUND OR FLAT BAR STOCK is chosen as needed. 
Any part for which a templet can be made can be 
cut by process. Average parts are available the day 
after drawings are completed 
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HIGH-SPEED ROUTER mounted on the cross-slide re- 
places lathe tool in “Proto-Turning.”” Router tools 
are conventional (usually long, narrow, tapered) and 
rotate at speeds to 23,000 rpm. Router drive is 
7'-hp, 360-cycle motor lubricated with lard oil and 
kerosene—also used as cutting oil 


A routing head, mounted in a copying lathe 
at Douglas, solves the problem of economi- 
cal production of prototype “forgings”. Ex- 
pensive, time-consuming forging dies are 
avoided in short-run part production by 
routing in a lathe. The modified Model 32 
Sydney Fluid Tracer lathe is a joint devel- 
opment of Sydney Machine Tool Co, Syd- 
ney, Ohio, and Douglas Aircraft Co, Santa 
Monica. Dimensional tolerances are held to 
+ 0.002 in. on production without difficul- 
ty. Speed of cross-slide travel is increased 
to 70 ipm. 





How many machine tools in the 


Soviet Russia today has more than 1,300,000 machine tools—almost 
twice as many as in 1940. Yet this total is only 56% of the US total, and 


average productivity per machine tool is less than half the American 


Soviet leaders have long recog- 
nized that their metalworking in- 
dustry is the heart of Russia’s in- 
dustrial and military power. This 
is the industry which produces the 
equipment needed for expansion of 
national production in any seg- 
ment of the economy. It is the in- 
dustry which produces the main 
sinews of war and can be convert- 
ed solely to military production. 

In the light of these facts, the 
Soviet Government has—since the 
early 1930’s — steadily kept its 
main attention turned to develop- 
ing and improving Russia’s metal- 
working capacity. 

This comparison of this key So- 
viet industry with its American 
counterpart uses as a standard the 


EDITOR'S NOTE 


This study of Russian machine 
tools is taken from a larger 
study and is based on Soviet 
sources. The author is an econ- 
omist specializing in the Soviet 
field. He learned Russian and 
engaged in general study of 
the Soviet Union at the Rus- 
sian Institute at Columbia Uni- 
versity. He has studied Soviet 
industrial management under a 
Social Science Research Coun- 
cil Followshp. Documentation 
for this article will be found 
in his study, “Postwar Tech- 
nological and Organizational 
Developments in Soviet Ma- 
chine Building,” published in 
The Soviet Railroad Equipment 
Industry: A Technological Ap- 
proach to Economic Analysis, 
Institute for Research in So- 
cial Science, University of 
North Carolina, October, 1954. 








existing stock of machine tools and 
metal-forming equipment in both 
countries. Figures for the Soviet 
Union are estimates based on offi- 
cial Soviet publications; except 
where otherwise stated, they re- 
late to the period of about 1950, 
but can be taken as roughly in- 
dicative of the present park* as 
well (see Chart I). United States 
figures are taken from the Amer- 
ican Machinist inventories (see 
AM—Mid-Nov ’53, pAl-A97). 

There is every reason to believe 
that the size of the machine-tool 
park planned in the Fourth Five 
Year Plan for 1950 was not far 
from what was actually realized. 
Assuming this to be the case, the 
Soviet park in 1950 was 83% 
greater than in 1940, but was still 
only about half the size of the 
American 1953 total. 


TYPES OF MACHINE TOOLS 


While the absolute number of 
machine tools existing in the So- 
viet Union is obviously of great 
importance, no less critical is the 
question of the proportions in 
which the various types are found 
(see Chart II). 

Compared to the United States, 
the greatest weakness of the Soviet 


*Park is used in this article in the military 
sense of the total amount of a type of equip- 
ment. 


table |... MACHINE TOOLS IN THE AUTOMOTIVE INDUSTRY 


(Percent of total machine-tools in the industry) 























































park lies in the relatively little 
weight given to grinding machines. 
In contrast, lathes play a predom- 
inant role. The relatively unpro- 
ductive and rough-cut planers and 
shapers are also of great numerical 
importance in the Soviet park, 
while they comprise only a negli- 
gible share of the American stock 
of tools. Percentage figures prob- 
ably are in the order of 10 and 
1.5% respectively. 

These comparisons between the 
two national machine-tool parks 
refer to the total for all metal- 
working industries. If we consider 
only the job-lot industry, the com- 
position is still less favorable to 
the Soviet Union. 

On the other hand, present-day 
differences do not seem appreci- 
able in mass-production industries. 
In these industries, the more high- 
ly productive types of equipment 
play almost as large a role as they 
do in the United States. This may 
be seen from data for the auto- 
motive industry (Table I), where 
the national differences expressed 
are probably smaller than the mar- 
gins of error inherent in the data. 

This relatively strong structure 
of the Soviet automotive industry 
represents a radical improvement 
over prewar. It need not surprise 
us that Soviet leaders should have 
concentrated their more highly 
productive metal-cutting equip- 











Soviet Union United States 





1950 (Plan) 1952 1953 
Automatic and 
semi-automatic lathes 8.0% 8.8% 
Gear-cutting machines 5.0 6.6 
Broaching machines 13 2.1 
Centerless grinders 1.7 2.3 
Grinding, honing, lapping 
polishing, and buffing 
machines 25% 28 
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Soviet Union? 


DAVID GRANICK, 
associate professor of Economics, 


FISK UNIVERSITY, NASHVILLE 


ment in the mass-production in- 
dustries where they could be used 
to the greatest advantage. But 


even in job-lot industries the 
structure of the park has radically 
improved. 


Table II presents a breakdown 
by types of the pre-war park in 
the metalworking-machinery in- 
dustry. At least as regards lathes, 
these figures may be fairly com- 
pared with the 1949-51 figures in 
Chart II for the Soviet Union’s en- 
tire machine-tool park. This is 
said on the basis of a comparison 
with the United States 1953 Amer- 
ican Machinist inventory, where 
the percentage of lathes to all ma- 
chine tools was about the same for 
all metalworking industries as for 
the metalworking-machinery in- 
dustry alone. 

A comparison of Table II with 
Chart II shows the continued de- 
emphasis on lathes in the Soviet 
machine-tool park. From about 
48% of machine tools in 1932, they 
fell to 38% in 1940, and to 30% or 
slightly less by 1949. 

In contrast, the figure of 12% 
for the proportion of grinding ma- 
chines to total machine tools in 
1949 represents a marked advance 
from the pre-war 4%. This ad- 
vance still leaves th? proportion 
of grinding machines in the Soviet 
Union at not much more than half 
the American ratio. 

























chart 2,.. TYPES OF MACHINE TOOLS 


MILLING 
PLANING & 
BROACHING 


LATHES 
30% 


MACHINES 20% 


AGE OF EQUIPMENT 


In addition to the present So- 
viet machine-tool park being com- 
posed of more productive types of 
equipment than was the case be- 


table Il... MACHINE TOOLS IN THE MACHINE-TOOL INDUSTRY 


(Percent of total machine-tools in the industry) 





Sovict Union United States 





1932 1940 1953 
Lathes 48.1% 38.2% 15.9% 
Drills 16.1 10.9 14.8 
Milling machines 11.3 11.0 14.0 
Sub-total 75.5 60.1 44.7 
Grinding machines 8.3 9.8 25.3 
Gear-cutting machines 1.8 6.5 2.8 
Other 14.4 23.6 27.2 
Total 100.0 109.0 100.0 
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PROACHING 
MACHINES 
14% 


there is no doubt 
that the more recent tools are 
heavier and have considerably 
greater power capacity. On the 
other hand, to partly counteract 
these favorable features, there has 
been a marked aging of the park. 
In the 1930’s, the equipment was 
much newer on the average in 
Russia than in the United States, 
but this advantage has been lost 
during the war and postwar pe- 
riod. In fact, it would appear that 
the present Soviet park suffers to 
the same extent as does the Amer- 
ican park from a high percentage 
of old equipment. 


fore the war, 


METAL-FORMING EQUIPMENT 
Soviet writers acknowledge that 
one of the most important signs of 
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the technological level of a nation’s 
metalworking equipment is the 
proportion of metal-forming to 
metal - cutting equipment. The 
higher the percentage of metal- 
forming equipment, they say, the 
greater the economies of both metal 
and labor. 

Despite their recognition of its 
importance, the field of metal- 
forming equipment is one in which 
the Soviet Union is particularly 
deficient. While in 1953, the num- 
ber of units of forging and pressing 
equipment in the United States was 
17% of the number of machine 
tools, the 1948 figure in the Soviet 
Union was only 12%. 

Thus the American proportion is 
more than a third greater than the 
Soviet. Even more interesting is 
the fact that the Soviet 1948 per- 
centage represents no serious rise 
above the 1940 level, and that there 
is no indication that later years 
have seen improvement. 

Within the field of metal-form- 
ing equipment, the Soviet park is 
extremely top-heavy in hammers. 
Although it is recognized that ham- 
mers are more versatile than 
presses, virtually all Soviet writers 
consider presses to have higher 
productivity both per machine and 
per operator, and they lay even 
greater stress on the metal-saving 
features of hot presses. 

Yet while hammers comprised 
only 4% of the total number of 
forging and pressing units in the 
United States in 1953, the Soviet 


How many machine tools in the Soviet Union? 


2 « « continued 


proportion is at least 10 times as 
high. In 1949, hammers made up 
more — and perhaps considerably 
more — than half the total num- 
ber of pieces of equipment used for 
forging and hot pressing. 


PRODUCTIVITY 


It is difficult to find a proper 
measure of the average productivi- 
ty of Soviet metalworking equip- 
ment as a whole. In searching for 
a proper index, it has seemed ad- 
visable to concentrate on machine 
tools and to estimate their pro- 
ductivity by the amount of total 
steel produced in the country di- 
vided by the stock of machine tools 
in existence. 

With this measure, Table IV, we 
find that average Soviet machine- 
tool productivity is less than half 
the American level. 

A number of possible objections 
to this measure of productivity may 
be raised. The most important is 
probably the question of whether 
the proportion of total steel pro- 
duction which goes to the metal- 
working industries is the same in 
the United States and in the So- 
viet Union. 

However, a study of this ques- 
tion indicates quite clearly that 
the proportions are surprisingly 
similar. 

Again, it might be asked if the 
degree of fabrication is greater in 
the Soviet Union. To the contrary, 
it seems likely that, if anything, 
the reverse is true. Thus the meas- 


table Ill... AGE OF US AND SOVIET MACHINE TOOLS 

















At Least Over 20 
10 Years Old Years Old 
SOVIET UNION 
1938 23% 
1941 less than 23 
1954 45-55 20-25% 
UNITED STATES 
1935 67 
1940 72 
1945 38 
1953 55 20 
table IV ... PRODUCTION OF CRUDE STEEL PER MACHINE TOOL 
Soviet Union 1950 Plan 19.5 tons 
United States 1953 43.9 tons 





120 




































































ure of productivity does not seem 
inappropriate. 

Soviet machine tools are far less 
productive than American tools 
partly because of their smaller mo- 
tor capacity, the less extensive use 
of carbide cutting tools, and the 
smaller percentage of automatic 
equipment. 

Equally important are differ- 
ences in the organization of the 
metal-working industries in the 
two countries: the much greater 
development of mass production in 
the United States and the extension 
of subcontracting and of speciali- 
zation of plants. 

Finally, it seems likely that a 
substantial proportion of Soviet 
machine tools is composed of spe- 
cialized equipment built during 
World War II for military produc- 
tion and- designed to perform a 
single operation on a particular 
type of product. It is quite pos- 
sible that many of these tools have 
been put in storage in the post- 
war period. Because they are in- 
cluded in the Soviet park, the 
productivity of those machine tools 
kept in operation is understated.* 


SOURCE OF SOVIET DATA 


All of the material presented in 
this article on Soviet metalwork- 
ing equipment is based on official 
Soviet publications. Some of the 
figures are official; many are the 
writer’s own estimates based on 
these sources. 

None of the figures should be 
taken as precise. On the other 
hand, they are believed to be suf- 
ficiently accurate for the purposes 
for which they have been used: 
broad comparisons with the United 
States and major trends within the 
Soviet Union itself. 

It is not certain that the defini- 
tion of “machine tool” used in the 
Soviet Union is the same as that 
used in the United States. This 
problem is particularly relevant for 
Chart I, which compares the num- 
ber of machine tools in the two 
countries. However, if there is a 
difference, the Soviet concept is 
broader and so the relative dif- 
ference is understated. 





*In the US, the 1949 American Machinist In- 
ventory included a substantial number of both 
general and special machines in military stor- 
age. In 1953, most of these had been returned 
to service. Another factor that might influence 
productivity would be the relative hours of 
utilization per week—Epiror. 
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Suppose you operate a shop with four screw ma- Ned [ 


chines, and you have six products (with different 











profit margins and machine times), that you must 
produce in given quantities. One of your machines 


is an old clunker, and has a slow cycle. Two are 


middle-aged, and the other one is brand new, and e 
fast as lightning. How do you schedule your parts 
on the machines so you get the most total profit? 

This is the kind of problem on which Linear Pro- 
gramming can help. It's a system of organizing and 
simplifying data in a given physical problem down 
to the point where it can be solved —or, at least, 


understood — by calculations no more complicated 


than algebra. 
ROBERT O FERGUSON, 
principal, METHODS ENGINEERING COUNCIL, PITTSBURGH 21 


as told to KENNETH L KLINE, assistant editor 


It's a management tool that has tremendous pos- 
sibilities for increasing profits, reducing machine 
downtime, minimizing transportation costs—or what- 
ever else you are aiming for. 

lt has been said that a good management man is 
anyone who is right better than 50% of the time. 
Management decisions are often that difficult. An 
executive bases his decisions partly on experience, 
partly on theory, and often on educated hunches. 
Linear Programming allows a much more accurate 
hunch; in fact, it eliminates the necessity for hunches 


in some cases. It also allows more educated 





guesstimates. 














The theory behind Linear Programming is complex, 
but in practice it is fairly simple. You set down on 
paper certain facts about the problem, organize the 
information into a kind of box outline, and run 
through some simple mathematics to produce the 
best answer (or answers) for your particular case. 

In the following pages you can find out how 
Linear Programming works, what it does, how to use 


it, and what its values are. 
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What is linear programming ? 


Linear Programming is a method for picking a best 
choice when choices exist. In other words, it is a 
formal method of calculating the best solution to a 
problem or situation where many solutions or man- 
agement decisions are possible, depending on certain 
limiting conditions. 

Too often management is faced with a jungle of 
figures, such as schedules, machine loads, costs, and 
inventories. The manager is expected to use this 
information to get the most out of his plant. It is 
often impossible to cope with this situation, and the 
manager simply does the best he can, hoping for 
just some answer that will get the product through 
Manufacturing at a profit. 


How does Linear Programming differ? 

Most standard production-planning methods are 
set up just to get an answer, rather than the best 
possible answer. You try to get the best balance 
of inventory, available machine time and the orders 
you have to run, and you're satisfied generally if a 
program can be found that will finish the work 
within the time available. As you will see from 
the case histories here, with the programming ap- 
proach, complex scheduling, loading, and distribu- 
tion problems are handled simply and mechanically 
and furnish the best answer, in terms of least cost, 
greatest number of parts, or some other standard. 

Also, Linear Programming will provide informa- 
tion on alternative answers to the production prob- 
lem, telling what is lost in terms of profit or hours 
or number of pieces, when using less than the best 
program. 

Linear Programming can do these things because 
it is a special way of handling information math- 
ematically, by going through a finite number of 
mathematical steps, to the answer which is being 
sought. As we will see later on, information is re- 
corded in a very particular manner, and is treated 
according to specific, rigid rules. And when the 
answer is found, it can be checked accurately to 
be sure that it is correct. 


Where does LP work? 

Linear Programming can be used in two broad 
areas of production management — planning and 
scheduling. As you will see later, there are five 
principal methods of solving the problem, once it 
has been set up. Each of these methods has a special 
usefulness to one and/or the other broad area of 
management. The methods are: Index, MODI, Dis- 
tribution, Simplex, and Ratio Analysis. 


Scheduling methods 

Easiest is the Index method. It is quite inflexible, 
applicable only to certain kinds of situations, and 
very easily solved—daily (or even hourly) when 
new information makes this necessary. The Index 
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method has been used mostly for scheduling parts 
into specific machines, or otherwise loading work 
into productive facilities—a technique that is done 
more or less “by inspection,” once the Index solu- 
tion has been solved (see p 127). 

The Index method works here because it can take 
into account the large amount of detail that must 
be considered when planning production; such as 
orders, quantities, machine capacities, inventory 
level, and rate of production; and arrive at a best 
program in relation to over-all objectives. For ex- 
ample, when many orders are scheduled to a large 
number of machines, a considerable amount of detail 
is involved which can best be handled when all 
orders are considered simultaneously, rather than 
one or a few at a time. In other words, to get the 
best program, you must evaluate the effect on all 
orders of assigning each order to a machine. 

This is not normally done because the tools for 
doing so have not been available. It is not humanly 
possible to work out a best combination of orders 
when there is a large number of each, and a number 
of alternate ways of producing them. This combina- 
tion can be found with Linear Programming, which, 
for this purpose, is a technique for scheduling orders 
as a group in the best way possible for the sched- 
uling period being considered. This often results in 
some orders not being run on the best machines. But 
all orders, machines, quantities, and the like, are 
considered together. Therefore, the end program is 
the best one for over-all return. 

In addition to providing the scheduling department 
with a best program, the programming approach 
contains information on alternate methods which 
permit planning and operating personnel to meet 
interruptions when equipment fails, or when special 
and rush orders are received. Information is arranged 
in an orderly manner, and can be treated systemati- 
cally. Thus, the emergency can be smoothed out 
in the quickest way possible, with the least added 
expense and disruption of production schedules. 


The planning methods 


Of the planning methods, the Simplex is very 
flexible, but time-consuming and difficult to solve. 
It is generally used on a one-time basis, to get an 
over-all idea of the problem, as well as to solve for 
the best solution possible with the given informa- 
tion. Distribution and MODI (Modified Distribution) 
are special techniques which are somewhat easier to 
use. These methods can be applied for day-to-day 
planning, in such applications as balancing distribu- 
tion and manufacturing costs, deciding whether to 
make or buy certain parts, and computing the profit 
effect of price and cost changes. 

Specifically, the “planning” methods can be used 
for: 
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Whether to make or to buy . . From the standpoint mg 
of most profit or best delivery, it is often better to 
make than to buy certain parts, yet a relation of 200 
costs between purchased and manufactured parts is 150 HOW WOULD YOU assign 
often obscure, especially if parts are being “pur- +—— orders A, 8, C, D, E, and F 
chased ahead” to meet future assembly schedules. 400 to a Ae vio oe 
Linear Programming helps make the relationship 600 a adar & deed a tne 
much clearer by finding the most profitable parts to you on p 132-3 
subcontract, and then incorporating those parts into 420 
the best schedule, which ties both purchased and 150 
manufactured parts together into a common program 
with common objectives. 
Balancing production and distribution costs .. When RATES OF PROD-PCS/HR 
several plants are making the same product, at 
different costs and production rates, it is often cus- MACH} I I w 
tomary to make the parts in the plant nearest to the A 18 | 20 ‘0 
customer. This often results in less profit than if the 45 |50 | 25 
part had been made in a more distant plant and 
shipped farther, because the production saving offset q 10 & 
the difference of transportation cost. 27 | 30 | 15 
Leveling employment when demand is cyclical.. 
When demand is cyclical, it is often hard to keep a 9 10 5 
constant level of employment in those departments — | 75 
where skilled help is hard to find. A trial method has 
been worked out to tell management how many of 
each of several parts should be made ahead of 
schedule to keep equipment and manpower busy 
at a constant rate throughout the year, at lowest 4 
penalty in inventory cost. / PIECE 

There are other uses for Linear Programming, 1 Dp 
and the number of applications is growing rapidly. 
















































































ACCOUNTING SELLING 
price $/PIECE 











2.50 | 2.00 , 5.10 








Basic information needed: 1.20 | 1.00 2.00 
Most Linear Programming problems will re- 0.65 | 0.60 , 1.50 
quire the following general information: 














4.00 | 3.00 6.80 


sequence of operations used to produce the 3.00 | 2.60 . 4.00 

products. - 1,80 3.00 
.. The product line, including all regular and 

special products. 








1..The general manufacturing process and 






































VAIL, ity- 
3..Customers, by product, and location. AVAILABLE CAPACITY - STD MACH HRS 





4..Rate of production by product, by depart- MAX une EFFECTIVE 
ment and by machine. WRS AVAIL AVA HRS 


..Customer demand for a given time period. 40 0.950 38.0 








.. Effective available machine time, including 40 0.970 38.8 
utilization, downtime, and the like. 





..-Cost and price information by product, 60 - | 0.900 64.0 
operation, and machine group. 40 0.870 | 34.8 























In addition, production planning and control 
problems will require information and data about 
the following: 


** OPERATES Two SHIFTS 


.. Time standards for running various parts 
1..Current scheduling practice, such as basic on best and alternate machines. 


approach, methods, procedures, and con- .. Setup times and setup codes. 
trols. .. Available machine time by group and de- 
.. Range, size, and variety of products and partment, including percent utilization, 
parts. downtime, and delays. 
3.. Time, models, and number of machine tools. .. Method of assigning people to machines. 
.. Purchasing methods, status of delivery .. Inventory practices and procedures, and lot 
promise, and tooling. sizes. 
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LINEAR PROGRAMMING A SPECIAL REPORT 


OW 


Mueller Brass 
saved 20” 
with LP 


Mueller Brass is an “integrated” producer, mak- 
ing approximately 3500 different standard products, 
which comprise 40% of the total output of the plant, 
and many different special products. Lot sizes of spe- 
cial products range from 1 to 1,000,000 pieces, and 
make up the remaining 60% of output. Most of these 
products are processed in the Brass Shop, a general- 
purpose machine shop in which there are about 200 
machines, ranging from simple drillpresses to 12- 
station dial-feed machinery. About 250 orders pass 
through the Brass Shop in an average week. 

Those parts that can be run on more than one ma- 
chine are scheduled by the Index Method of Linear 
Programming. Personnel required to maintain the 
index number system includes one full-time pro- 
duction planner. Information on tooling and routing 
is furnished by the Methods Department as needed. 
The Linear Programming setup has given the com- 
pany a number of benefits. 

Direct savings in the Brass Shop amounted to 
15 to 20% of excess hours as a direct result of the 
installation. Also, by improving scheduling through 
the Brass Shop, customer promises for delivery 
were immediately improved. 

Many side benefits result. For instance, this sched- 
uling method permits balancing manpower over the 
equipment that is to be run, which could not be 
done with standard scheduling methods, because 
the exact order sequence would not be known. In 
addition, excess hours (‘‘excess hours” means the 
number of hours more than “ideal” machine time) 
are controlled and accounted for, so management can 
keep a close watch to see that production moves 
through the shop as planned, or, if not, to get at the 
cause for the delay. 

Another important gain with this system is that 
production planning management can control the 
sequence and location of orders much more closely 
than was previously possible. Thus, Linear Program- 
ming provides a valuable means of controlling the 
various factors of the normal production operation. 
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The Linear Programming installation was started 
because management foresaw the possibility of im- 
proving delivery promises and reduction in cost 
through its use. A preliminary study showed that suf- 
ficient improvement was possible to justify the setup. 
After discussion with management, the Brass Shop 
was selected as the place to begin, because it was a 
key department in the production process. As such, 
Linear Programming methods were used to obtain a 
more effective assignment of orders to machines, to 
get greater production. 

Because there must be alternate methods of doing 
work in order to benefit from Linear Programming, 
the next step was to seek alternative manufacturing 
methods and machines for producing the orders. 
Focusing attention on the alternates brought to light 
methods that had been proposed in the past but had 
seldom been used. 

In some cases it was possible to come up with new 
methods and routings, which helped considerably. It 
was then possible to run some parts on as many as 
4 or 5 machines of different types. With these al- 
ternates, it was possible for LP to develop the best 
combination of orders and machines. 

With emphasis on the alternates, as new orders 
came in, more and more new methods and tooling 
were considered and developed. In some cases, the 
new methods turned out better than the ones that 
would have been selected, if alternates had not been 
considered. Notice that this benefit occurs even be- 
fore the actual Linear Programming starts. This is 
typical of the programming approach, which has 
perhaps as many side benefits as it has direct benefits. 

Another advantage is that LP helps management 
to treat a large amount of information in an orderly 
and systematic way. It helps, for example, in con- 
sidering the advisability of purchasing tooling for 
alternate machines. 

You have seen the steps in the preliminary exami- 
nation of the problem on the standard check list 
(p 123). The next step was to accumulate all 
information in a place where production planning 
could use it. To do this, a card was made up which 
contained such information as part number, release 
date, time per piece, number of pieces on the re- 
lease, and setup time. Also listed here was informa- 
tion figured for alternate machines when needed. 
Thus one card held all the necessary information for 
each operation in the installation. These cards were 
then filed by date, in the order in which they were 
scheduled. 


Handling methods 

The scheduling procedure also had to take into 
account the tooling. The procedure was set up so 
that the presence of the card in the planning depart- 
ment schedule-file meant that the tooling was avail- 
able. 

The original order is submitted to production en- 
gineering. Its received time is stamped, and shop 
orders are made up from the original release. Copies 
of the shop orders go to the various departments 
which are involved in the production of the part. 
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Included on the Brass Shop order ticket is a list 
of operations to be performed and the time needed 
to do this work. Alternate methods are given for 
the various operations, with the total time needed 
to perform the job on these less-than-ideal ma- 
chines. No setup times are included in the operation 
times, but setup times are treated separately at 
the time of establishing an index number. 

Because the problem was one of getting the most 
parts out in the shortest time, the cost of the 
machine operation was ignored, and the problem 
was solved for minimum time. This is one of various 
solutions which could have been found in this par- 
ticular case. Other solutions could have been found 
for best use of equipment and material. 

Notice the general method that was applied here 
to arrive at “‘least-time.” First, a preliminary survey 
established that the schedule could be better than 
it was. Second, detailed information on all aspects 
of the problem was found, such as running times, 
setup times, number of pieces for ideal lot size, and 
so on. Third, the terms of the problem—least time 
—were established, and finally the solution method 
was set up. If the terms of the problem had been 
different, maximum profit, for example, profit and 
cost information would have been used in setting 
up the solution. 

Another use of Linear Programming which is be- 








ing considered at Mueller Brass is in planning wheth- 
er to make or buy certain products, In one product 
line, the company can sell more than it can make. 
The MODI method of Linear Programming is being 
tested to see how to revise the pattern of purchase- 
make selection. Preliminary results indicate there 
is a profit-improvement possibility. 

The extra profit would result from the fact that 
LP shows products for which distribution costs are 
outweighed by production profits. In other words, 
production profit should be measured in dollars per 
machine hour, rather than in dollars per piece. When 
values are expressed this way, some surprising facts 
turn up which permit making higher profit with the 
same equipment and product line. 

When the purchase-make matrix is solved, show- 
ing the most profitable manufacturing program, a 
‘“‘priority list” of products is set up. Starting from 
the top, products can be assigned to equipment until 
capacity is reached, and remaining products on the 
sales forecast are purchased. 

An interesting fact showed up in the preliminary 
work on this problem. Apparently the most profit- 
able program and most quantity program are not the 
same. Although the “most quantity” solution gives 
considerably more pieces, the “most profit” program 
results in a significant dollar improvement in net 
profit. 
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Information check list 
the objective? 


to determine applicability 
of linear programming 


.. Are there restrictions or limitations to obtaining the 
objective? 
..Can the objectives, restrictions, limitations, and condi- 
To find if Linear Programming Methods will work in a tions of the problem be expressed as linear equations 
given situation, these questions must be answered “yes.” and inequations? This step indicates whether the 
A..Can the problem be stated so that the objective desired problem is one that can be solved by Linear Pro- 
is understood and set forth clearly? In other words, gramming. It provides the point at which a method 
can we state what we want to do? can be considered, and often gives a better in- 


.. Are there alternatives which can be used to obtain sight into the problem than existed before. 
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LINEAR PROGRAMMING A SPECIAL REPORT 


The index method and how it is used... 


We have seen how the Mueller Brass Co went about 
installing Linear Programming in the scheduling 
of the Brass Shop. It was mentioned that Mueller 
Brass used the Index Method to compute the best 
schedule. To see how the Index Method works, 
let’s go through a typical example. 

This problem is much simpler than usually en- 
countered, but the method applies to more complex 





applications. It is especially effective where time is 
at a premium, and the problem must be resolved 
frequently. 

Let’s say we have six different pieces to run, and 
five machines through which the parts may run. 
Standard time data give us the number of hours 
each piece takes to run through each of the various 
machines. 
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LINEAR PROGRAMMING 









































aver STOCK PIECES ORDER A.S.M. GROUPS LISTED IN ORDER OF INCREASING STOCK SIZES 
0 
SIZE REQUIRED I @mic wn wl wc @ 
4a 0. 985" 60 A 3.0 0O.F 1.0 Lo - 
8 2Z.12¢ 20 B - - - 7.0 4.0 
C 1. O50 40 C 2.0 3.0 6.0 4.0 9.0 
D 1. 0$0 80 D 2.0 4.0 3.6 3.0 3.2 
E |. 500 100 E = 6.0 2.0 3.0 4.0 
a 1.225 35 F - 6.0 2.0 3.0 3.0 
HOURS 
AVAIL 160 32 200 160 190 

The Index Method is a means of comparing the is zero. To find the index number for Machines 3 and 
ideal machine (machine which takes the least time 4 for Part A, subtract the ideal time (0.5 hours) 
to do the job) with alternate machines. It is a from the alternate time, and divide this number 
visual-inspection method whereby as many parts by the “ideal time.” Thus, for Part A, the index 
as possible are run on ideal machines, and those number on Machine 3 is 1.0 and on Machine 4 is 2.0. 
parts which overload ideal machines are run on The index number for Part A on Machine 1 is 3 — 0.5 
next best alternates. or 2.5 + 0.5 or 5.0. 

To arrive at an index number, the time for the In a similar manner, index numbers can be com- 
ideal machine is assigned an index number of zero. pleted for all different parts for those machines on 
For example, Part A runs in Machine 2 in % hr which the parts can be run. 
per piece. The index number for Part A Machine 2 These index numbers are: 

MACHINES 
ORDERS 
rt x ma we x 
uRs/Pc | INDEX |HRS/PC | INDEX | wRS/PC | INDEX |wRS/PC | INDEX |HRS/PC | INDEX 
A s |s0 ]/os | 0 |10 10/45 ;20[ - !- 
8 -'fo-f-T-[/-,- 7 1.7 | # 10 
c 2,0 |3 ,08 |60 120 | 4 ,10 | 9 | 36 
D 2 | r) + |10 | 396 |.72m|3 108 | 32 | 0.6 
E Mie a oe ee SP REE 
F - I- ss ek. $ ; 6 | 3 109 
TOTAL HRS : | " I 
avanawie} 60 | 32 200 | 160 oO | 
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Included in that table are hours of machine avail- 
ability, a value which has been corrected for ma- 
chine downtime, operator fatigue, and so on. 

We are now ready to begin loading parts into the 
machines. The first step is to select for each part 
the ideal machine in which the part can run. These 
values are then listed in another table in which 


the index numbers also appear. In this way each 
part is first scheduled for a machine with a zero 
index number, the value in the table being the 
number of hours required to run the part in that 
machine. 

When this information has been entered, the table 
looks like this: 





2 3 4 = 


4 INDEX METHOD MATRIX, 
showing first solution with 


EXCESS 





a {10 $21Gple! Go 42] 90 l22 


= 


time required on each ma- 
chine for ideal answer. Or- 





oi Wt 


~ =] 140 (08] GLE 


ders which overload ma- 
chine have been crossed out, 





pe) Le | 20 125] 240 12! gos?! a60 8 


with alternate methods 
80 circled with dotted lines, 





to show “‘less-than-the-best’’ 
assignment 





8 
C 
) (ep 2 320119 | 260 \eIs. 240 |0F| ase |0.6. 
E - l=] 600 [20 (Gap) 2 | 300195 | goo 2 





























F - l=] 210 12-0 5g LO pos 97) fogs) IS 
TOTAL 
man. 160 32 200 160 190 
REQUIRED! 240 $0 270 —_ 80 











Now we add up the total number of machine 
hours which would run the ideal parts. In some 
cases all parts can be run on the ideal machine. 
And in others, we will find machines are over- 
loaded, as is the case here. The next step is to begin 
a visual inspection and selection of machine parts 
to be rescheduled in order to gain the least excess 
time over the ideal number of hours. 

Machine 1 has two orders which total a greater 
number of hours than those available. Because one 
order, Order D, has the same number of hours as 
the machine has available, we would normally look 
for an alternate method for Order C to remove the 
overload from Machine 1. Machine 2 is almost fully 
loaded, so it is not considered. Machine 3 is over- 
loaded already, but Machine 4 has 160 hours avail- 
able, and has no orders on it yet. 

Therefore, a reasonable place to put the order 
is on Machine 4, which is the second higher index 
number. This replacement of the order involves 
adding 80 hours to production time, so that we list 
in the table a value of 80 excess hours. 

We see that Machine 3 has three orders, with a 
total time of 430 hours. There are only 200 hours 
available on the machine, so we will have to find 
other methods for at least two of these orders. 

The next overload order we will consider is Order 
F, which is on Machine 3. Looking at the number 
of available hours left on the various machines, 
we see that Machine 5 has 110 hours open time and 
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seems like a reasonable place to put Order F, because 
Order F requires 105 hours to complete on Machine 
5. Another reason for considering only Machine 4 
and 5 at first is that Machine 2 has an index number 
of 2.0, and would, therefore, require 150 excess 
hours, a much higher value than on the machine 
which we picked. 

This completes the scheduling of this very simple 
order pattern. As will be seen from the column on 
the right in our table, there are 115 hours excess 
over the “ideal machine time.” 

Index method, because of its simplicity, is often 
used in problems of this sort. It can be solved very 
quickly, with very little time or effort required 
in the solution. The method has shortcomings which 
make it useful only under special circumstances. For 
example, it is an informal method of solution, and 
approximates a best answer. The other three meth- 
ods are formal, and proceed through a finite num- 
ber of steps to the best answer. 

However, if you want to include engineering time 
in your definition of what makes the best answer, 
very often the index method will fill the bill. In 
other words, if the cost of lost production time 
incurred by use of the index method, instead of 
one of the more complicated methods, costs you 
less than the extra engineering time it would take 
to set up and maintain, let’s say a MODI solution, 
then the Index Method answer can be considered 
as the “best” answer. 
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LINEAR PROGRAMMING A SPECIAL REPORT 


Programming... 


is done in this working area. 
Files contain information on 
operation times, setup and 
machine code numbers, and 
alternate methods. Control 
board shows cards with or- 
ders running on the various 
machines. The width of each 
card represents the amount 
of time required for the or- 
der to run. Because orders 
are not scheduled until the 
day they are to run, it is 
possible to take advantage 
of setup-time savings by 
putting an order on a ma- 
chine where the least setup change 
is required. Only two or three min- 
utes are needed to find the best 
machine for any given order. Inset 
shows Wilson Bauder, who handles 
Linear Programming calculations. 
Bauder has been working for 
SKF for 13 years, starting right after 
he graduated from a Philadelphia 
high school. He has had no further 
formal education. He has also 
worked as a clerk in planning and 
production control departments 


SKE used the index method... 
()% in screw-machine output 





gaine 


SKF Industries, Inc, gained 10% production in its 
automatic-screw-machine division by scheduling 
parts into machines using the Index Method of 
Linear Programming. Also, the company gets much 
better conformance to delivery schedules, and, when 
machines are scheduled to capacity, management 
can reject excess orders or warn that these orders 
cannot be made on time. 

The Frankford plant makes inner and outer bear- 
ing races, of which there are about 18,000 different 
parts, 98% of which go through the screw-machine 
department. This department has 120 machines, from 
1 to 7%-in. capacity, single- to 6-spindle. Total 
orders are for about 1%4 million pieces per month, 
with 60 to 70 orders on hand at any one time. About 
85 new orders are received, of 50 to 100 hours per 
lot. This complex order pattern was greatly simplified 
by introduction of LP. 


Production information 

Daily reports tell how many pieces have been 
done, and spot those parts which are behind sched- 
ule. No parts are scheduled unless there is a specific 
machine on which to run them. The machine has 
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been “set aside” for that particular job so all parts 
should run when planned. When this does not hap- 
pen, management knows there is trouble afoot, and 
can take immediate steps to straighten out the situ- 
ation. This “management by exception” frees the 
planning department from working on routine mat- 
ters, which should take care of themselves. This 
result is typical of Linear Programming; once the 
method is set up, a great many problems which are 
a normal part of production planning disappear, and 
planners and engineers can work on jobs which 
require special handling. 

The steps in setting up the SKF installation were 
quite similar to those at Mueller Brass, except that at 
SKF costs were combined with running times to get 
what was known as an “equalized machine hour” 
which brought both cost and time into the “index 
number.” (The goal was least cost, while at Mueller 
Brass it was greatest quantity. As it turned out, 
quantity resulted at SKF, as well as lowest cost.) 


Steps taken at SKF... » 


to process an order frorn the time it is received in the shop until 
it is put into the production cycle and excess hours (hours over 
“ideal time”) are accounted for 
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The Programming Procedure for Assigning Orders to Machines to Minimize Costs 





NEW SHOP ORDERS 


Make a 4 x 6 white card for each new shop order to 


be scheduled. Cord shows: 


Shop Order No. Machine Code 

Part No. Running Time 

Stock O.D. Set-up Time 

Date Required Total Machine Hours 


On each card, compute the total machining time if 
job is done on the ideal machine code (the group of 
machines that will do the job in the fewest number 
of hours). Take time data from record file—add ful! 
Set-up time to running time for that size order. 


EXISTING ORDERS 


Make a 4 x 6 buff card for each existing order which 
is already scheduled or being machined. Card con- 
tains information similar to white cards. 


On each card, compute the remaining machining 
time to complete the order. 













Determine the machining —___—» 
hours available in each 

code for the scheduling pe- 

riod. Use information from 

shop on number of ma- 

chines, downtime, and total 

working time available. 





Y 


NOTE: FOR BEST RESULTS, RE-SHUFFLE 
ENTIRE SCHEDULE EACH WEEK 


Sort cards representing all orders to be scheduled during 
Period into three groups: inner races, outer races, and 
miscellaneous parts. This will make it easier to com- 
bine orders requiring the same set-up. 


1. Arrange each group in order of increasing bar stock 
Sizes. 
2. Group like orders (those requiring the same set-up). 


Group orders according to ideal machine code for running 
the job. 


Total the hours to be scheduled on each ideal machine 
code. 


Compare the total hours to be scheduled on each ma- 
chine code with the available hours for machining in 
that code. 


Codes where hours to be scheduled are more than avail- 
able hours are overloaded. These cards are handled as 
follows: 


1. Compute total time to machine each order on alternate 
machine codes where job can be performed. Total time 
equals running time for order plus full set-up time. 

2. Multiply total hours by cost factor to obtain equalized 
hours for each alternate code. 


1. Compute excess hours for each alternate codefor each 
job. (‘‘Excess hours’ is alternate hours minus Ideal 
hours.) 

2. Divide excess hours by Ideal hours to obtain an ‘‘in- 
dex number”’ for each alternate. For example. 


100 excess hours _ 
“abiaattee +25, Index number 


200 excess hours _ 
400 ideal hours = .50, Index number 


Shift orders from overloaded codes to codes that are not 
overloaded. Move first to codes with lowest Index num- 
bers in order to minimize excess hours. Additional shifts 
may be made in order of increasing Index numbers. Look 
for ways to shift orders in double and triple shifts to ob- 
tain a schedule pattern that takes advantage of the most 
economical production facilities. 


1. Regroup all order cards according to most desirable 
codes for machine scheduling 

2. Total the hours of machine loading for each machine 
code, 


Hang each group of cards on a separate hook, one for 
each machine code. | 


Schedule orders from these card groups to maintainthe 
delivery schedule required. 


— 

—— ye Codes with scheduled hours 
less than available hours 
are not overloaded. These 
cards can be set aside tem- 
Porarily. 

Compute the excess hous 
Gssigned to each code. 
Make up a summary sheet 
showing: 

1. Order No. 

2. Bearing No. 

3. Part No. 

4. Ideal Machine Code 

5. Ideal Time 

6. Assigned Code 

7. Assigned Time 

8. Excess Hours 
Prepare separate reports on 
the reasons for excess 
hours. 


een all 














Make one composite card 
for each group of like or- 
ders. Compute new time 
to machine composite or- 
der with only one set-up. 
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LINEAR PROGRAMMING 


A SPECIAL REPORT 


LP balances production and distribution cost... 


One of the most profitable uses of 
LP is in balancing production and 
distribution costs to get maximum 
profit. To see how this works, let’s 
look at a sample case which shows 
how this over-all planning problem 
is made easier with the program- 
ming approach. 


The company we will look at is 
ECCO—The Eastern Cabinet Co—a 
fictitious maker of metal kitchen 
cabinets. ECCO has two plants— 
an old one in St Louis, and a newer, 
more efficient one in Pittsburgh. 


Assume you are head of the prof- 
it-planning department, and have 
been asked to see whether LP can 
be used to plan and assign produc- 
tion of the company’s two plants. 


Distribution information 

Your company does not have its 
own dealers or retail outlets, but 
sells to large department stores, 
mail-order chains, supply houses, 
and large private construction com- 
panies. 

To remain competitive, the com- 
pany absorbs the cost of freight 
into certain market areas (‘freight 
equalization”), where necessary. 


Production information 

It’s general knowledge in your 
company that the paint-spray de- 
partment in each plant is the bot- 
tleneck department, limiting the 
amount of product shipped. These 
departments work five days, three 


Production rate per hour of completed 


cabinets by conveyor line 


shifts, while other departments 
work one shift, with occasional 
skeleton crews on a second shift. 

Spray painting booths are con- 
veyorized, with parts passing 
through the booths into ovens, then 
to shipping, where they are taken 
off hooks, packed, and shipped. This 
method is used to save storage 
space, but means that all parts for 
a particular cabinet must reach 
shipping at the same time. 

The St Louis plant has three 
paint conveyors, and the Pittsburgh 
plant has two, all with different 
rates of speed, therefore, of pro- 
duction. There are eight cabinet 
sizes, each of which takes a differ- 
ent amount of hook space on the 
conveyor. 


Available conveyor time 





Available 
Time 
Hours 


Max Avail 
Time per 
Quarter 


Conveyor 


PITTSBURGH 
eee: Line 


Line A-12” Line B-12” 
120’ /hour 80’/hour 
120 hks/hr 80 hks/hr 

16 
13 1/3 

88/9 6 2/3 62/3 
88/9 62/3 62/3 
62/3 5 5 


10 10/11 
10 
71/2 


ST LOUIS 
-~ = 
Line D-12” 
60’/hour 
60 hks/hr 
12 
10 


Operative 
Time 








Line E-15” 
120’/hour 

120 hks/hr Pittsburgh 

19 1/5 A 

16 B 

16 St Louis 
10 2/3 Cc 1560 
93/5 D 1560 

E 1560 

191/5 


17 5/11 
12 4/5 


Line C-12” 
60’ /hour 
60 hks/hr 

12 

10 





Cab 

Size 
1530 
1830 
2430 
3030 
3630 





96.0 
87.5 


1497.60 
1365.00 


1560 
1560 


24 
20 
13 1/3 
13 1/3 
10 


1333.80 
1482.00 
1393.08 


7071.48 


85.5 
95.0 
89.3 





2418 
3018 
3618 


219/11 
20 
15 


146/11 
13 1/3 
10 


10 10/11 
10 
71/2 








Ww 
WwW 
WwW 
Ww 
WwW 
Ww 
WwW 
WwW 








Standard cost per conveyor hour 





Line E 


15.00 
2.00 
3.00 
4.00 
8.50 


32.50 


Line A 


14.00 
2.00 
3.00 
5.00 
8.75 


Line B 


11.50 
2.00 
3.00 
4.50 
7.00 


Line C 


13.00 
4.00 
4.50 
3.00 
7.00 


31.50 





Dir Labor 
Maint 

Fuel 

Paint, etc 
Pack & Ship 


Total 


With this information, you are 
supposed to assign customer orders 
to get maximum profit, considering 
costs of both production and dis- 
tribution. 

This problem looks complicated 
and time-consuming, and, remem- 
bering how difficult even the easiest 
LP methods looked, it would seem 
to be unmanageable. But here is 
the important fact—it took just a 
week to find comparable informa- 
tion in an actual installation of 
very similar nature, and the entire 
LP answer can be solved or re- 
solved in 50 minutes. This means 
that if any one or more of these 
cost and production figures changes 





32.75 28.00 


Standard costs per cabinet—Paint & Pack 


Cabinet 


PITTSBURGH 
Size ————_— 


line A* 
1.365 
1.638 
2.456 
2.456 
3.275 





1530 
1830 
2430 
3030 
3630 





2418 
3018 
3618 


1.500 
1,638 
2.183 


f==| SSS 
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A CASE STUDY 


enough to warrant changing the 
assignment of work, it takes less 
than an hour to recompute the 
whole program, taking all the fac- 
tors into account. The problem is 
solved with the “MODI” method, 
which you will see on the next 


pages. 


Cabinet 


Cabinet 
Size 


1530 


selling price 


1830 2430 3030 3630 





Selling 
Price 


6.50 


7.70 10.80 11.27 13.83 





Stacey 


6.00 


7.00 9.80 10.10 12.50 





Morris 


6.00 


7.00 9.80 10.10 12.50 





Orders received by region for release and shipment in the second quarter 
Orders Received Up To And Including January 


WESTERN REGION 
CUSTOMER 


CS Los Angeles 

CS Seattle 

SC Houston 

CS Houston 

WG San Francisco 

WG San Francisco 

WG Dallas 

WG Dallas 
SOUTHERN REGION 

AL New Orleans 

AL New Orleans 

CS Atlanta 

CS Atlanta 

AL St Petersburgh 

AL St Petersburgh 


ORDER 
2000—W 
500—W 
1200—W 
600—W 
100—W 
100—W 
500—W 
500—W 


250—W 
250-——-W 
500—W 
1500—W 
300—W 
150—W 


3030 
3018 
3030 
1530 
3030 
1530 
3630 
1830 


3036 
3018 
3030 
3018 
1530 
3030 


MID-WESTERN REGION 
CUSTOMER 
CS St Louis 
JC Minneapolis 
CS Cleveland 
CS Cleveland 


EASTERN REGION 


EM Baltimore 
EM Baltimore 
CS Philadelphia 
CS Philadelphia 
MS Morristown 
MS Morristown 





WESTERN REGION 


WM Denver 

WM Los Angeles 
WM Los Angeles 
WM Los Angeles 


SOUTHERN REGION 


WG Atlanta 
WG Atlanta 
AL Mobile 
AL Mobile 


Orders Received During February 


240—W 
620—W 
100—W 
920—W 


3030 
3030 
3630 
3018 


MID-WESTERN REGION 


WG Kansas City 
WG Detroit 

JC Minneapolis 
JC Minneapolis 
JC Detroit 

JC Detroit 


EASTERN REGION 


CS Boston 

WG Pittsburgh 
WG Pittsburgh 
EM Wilmington 
SC Philadelphia 
SC Philadelphia 
EM Baltimore 





WESTERN REGION 
CS Los Angeles 
WM Denver 
WM Denver 
WM Denver 
WM Salem 
WM Salem 
WM Portland 
SOUTHERN REGION 
WG New Orleans 
WG New Orleans 
AL Birmingham 
AL Birmingham 
AL Birmingham 


Orders 


1000—W 
360—W 
2200—W 
1000—W 
500—W 
240—W 
1100—W 


100—W 
650—W 
120—W 
110—W 
330—W 


Received During March 


3630 
3030 
1830 
3630 
3630 
2418 
3030 


3630 
1530 
1530 
3030 
3630 


MID-WESTERN REGION 

JC Minneapolis 

JC Minneapolis 

JC Detroit 

JC Chicago 

JC Chicago 

JC Fort Wayne 

EASTERN REGION 

WG Pittsburgh 

EM Bridgeport 

EM Bridgeport 

EM Bridgeport 

EM Trenton 

EM Trenton 
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LINEAR PROGRAMMING... A SPECIAL REPORT 


MOD is the simplest formal method... 


The MODI method is, today, the simplest of the 
formal methods for calculating a Linear Program- 
ming solution. Steps and solution are fixed, and lead 
directly to the best answer, while the Index method is 
an informal, visual-inspection technique. The success 
of the Index method depends somewhat on the skill 





DEMAND RATES OF PRODUCTION - PCS/HR 
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of the clerk handling the information, while the 
success of the MODI method depends largely on the 
skill of the engineer who sets the problem up. 

The problem shown on p 123 can be solved with 
the MODI method, with these steps: 








ACCOUNTING CosTS - $/ PIECE SELLING PRICE 
MA rijtizvisz 3/ PIECE 
2.50 | 2.00 | 4.00 | 3.00 S16 
[|-20 | 1.00 | 1.70 2.00 
0.65 | 0.60 | 0.70 | 0.80 1.0 
4.00 | 3.00 | #50) - 6.80 
3.00 | 2.60 | $20 | 3.40 4.00 

= 180 | = $.00 










































































PROFIT / STP MACHINE HR 


260 X 20 = $72.00 
310 X 20 =62.00 








AVAILABLE CAPACITY - STO MAGIINE HRS 


L10 X 20 =22.00 





CPFECTWE 


MALHRS AVAIL] %UTIL | avan HRS INDEX STO MACH HRS 


410 K 20=42.00 








40 0950 38.0 0.90 34.20 


0.80 X SO =40.00 





40 0.97 98.8 


00 * 4390 


1.00 X $0 = 50.00 








g0 0.800 6| 640 «| 0g 42.00 


0.30 X SO = 1F-00 
0.50 X $0 =25.00 








40 0.870 0.60 27-84 


























TOTAL * 142.84 


085 X 10 = 8.50 
0.90 X (0= 9.60 








** OPERATES TWO SHIFTS “TO BE ADJUSTED FOR ORDER F(2) 136.84 


0.30 X 10= 5.00 
080 K 10= 8.@ 








DEMAND IN STD MACHINE HRS 


2.80 X 30 34.00 





3.0 
40.0 
20.0 
42.0 

2.0 








A REQUIRES 10.0 Stp MACH HRS 


3.90 * 30= (14.00 
2.30 X Z0= 64.00 





100 K 10 = (0.00 
140 X |0 * 4.00 
0.80 X 6e 8.00 
0.60 X I0= 6.00 


ABRH RRA RABE RRR BRR 








To make the MODI method work at all, all infor- 
mation must be converted into common units. In 
transportation problems this is no problem, because 
shipments are expressed as tons of product, or some 
such expression, and distances are in miles, which 
can easily be converted into dollars. However, in 
most production problems, there are several kinds 
of products, and a number of different kinds of ma- 
chines, so the information is not “homogeneous.” 

The critical step in setting up the MODI problem, 
then, is to express everything in terms which will 
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Ee 


‘4 


1.20 X 76 = 90.00 

















lead to a solution. In our example, the key to success 
is the use of an “index number” (not the same in- 
dex number as we saw in the “Index Method”), to 
express the effectiveness of one machine, as com- 
pared to another. 

Here are the things to do to find the index num- 
ber and make it work for you: 
® By inspection, select a machine which is most ef- 
fective, to which all other machines will be com- 
pared. In our case, this will be machine 2, which 
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has the highest rates on all the parts. This is given 
an index number of 1.00. 

@ Compare each of the other machines to machine 
2, to find what number will express the relative 
efficiency of each machine, compared to the stand- 
ard. This can usually be done by comparing “‘weight- 
ed averages” of production rates on the various 
parts on the two machines. It will usually be neces- 
sary to do a little juggling to make sure the resulting 
index is appropriate. Also, there may be cases where 
there is no direct comparison between two machines. 
Then the engineer will have to find a roundabout 
way to make the comparison. There are two ways: 
First, you can compare both machines to a third 
machine. This is a little like saying Yale beat Har- 
vard by 6 points, and Harvard beat Columbia by 
7 points, so Yale should beat Columbia by 13 points. 
Although this is an approximation, it is usually close 
to the truth, and if it makes the method applicable, 
it is certainly better than no approximation at all. 

The other case, where there are no such comparison 
paths, it is necessary to estimate the ratio more or 
less “by eye.” When this has been done, and a 
solution found, it is possible, by going back and re- 
computing the answer, to judge the accuracy. 

@ Now that we have “index numbers” for the ma- 
chines, the next step is to make the conversion. 
Standard available hours are found by multiplying 
raw hours by machine utilization, which is common 
practice. Then the effective available time is mul- 
tiplied by the index number, to get “Standard Ma- 
chine Hours.” 

@ Demand is also expressed in ‘‘standard machine 
hours” by dividing the actual demand by the rate 
of production on the standard machine. 

@ Profit is expressed as ‘“‘dollars per standard ma- 
chine hour’ by multiplying accounting costs per 
piece by rate of production on the standard machine. 

Now we can set up the solution matrix, with the 
data in the form into which we have just converted. 
Starting with the standard LP matrix, profits per 
standard machine hour are entered in the small 
boxes in their appropriate squares. To make fewer 
steps in the final calculations, machines are listed 
in decreasing order of profit, and parts are arranged 
in decreasing order of profit. 

A formal mathematical requirement of the meth- 
od, is that capacity must equal demand, so we have 
to add a “dummy” product to take up slack time. 
This product has zero profit, so it will not enter the 
solution, but it must be listed to perform the cal- 
culations. In case we had had insufficient capacity, 
we could have added a “purchase”’ row, to represent 
a vendor’s machine. Profit values would be found 
by subtracting cost from profit, which in this case 
would be taking purchase price from selling price. 

We can begin assigning orders, starting at the up- 
per left hand corner, filling capacity and order re- 
quirements. Part D requires 20 hr, and there are 
36.8 hr available on machine 2. Square D2 then 
gets an order of 20 hr, leaving 16.8 hr available on 
machine 2. Part of these 16.8 hr are used to work 
parts A, and B. The remaining 3.8 hr are used to 
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DiA 1B | ESC 


4.00 | 62.20 | $0.00 | 14.00 | 16.00 | 11.00 WX 62.00 = 620.00 
$ X 50.00 € 150.00 
3.9X14.00 = 53.20 

94.2X10.00 = 342.00 
4X 6.00 = 34.00 

2I.PAKBOO © 190.72 


32° | [610K $00 = 80.80 
IS.9FXO = 0.00 
TOTAL PROFIT2S740,72 


i. 
20.0 | 10.0 | 3.0 |420 |400 | (54 


start part E, which is finished on machine 1. The 
rest of the orders are assigned in the same way, giv- 
ing this result: 

Note that these values are circled. This is done 
to separate these values from other numbers used 
in the calculations. 

The next step is to make small squares in the row 
and column squares of the table, and insert the profit 
values as given in the statement of the problem. 
Now we are ready to begin the formal mathematics 
which will lead us to a solution. 

The first step is to fill in the row value table; that 
is to say, the vertical table alongside machine num- 
bers. The row value for Machine 2 is arbitrarily 
picked as zero. The only reason we use zero instead 
of any other number is that it makes the calculations 
easier. Now we are going to compute profit values 
to put in the “row value” list. 

The rule we follow is this: 

The sum of row and column values of boxes which 
have orders assigned to them must equal the profit 
value shown in these boxes. In other words, if we 
start with the upper left-hand box, we find a column 
value of 114.00, because the row value is zero, and 
the row and column values must equal 114.00—the 
profit value of square D2. In the same way, the 
column of A is equal to 62.00, the column value of 
column B is 50.00, and for column E, is 14.00. Be- 
cause column E has a value of 14.00 and square El 
has a profit value of 10.00, the row value for machine 
1 is 10.00 — 14.00, or — 4.00. 

With this value we can go to row 4. Square E4 
has a value of 6.00, and column E has a value of 14.00, 
so the value for row 4 is 6.00 — 14.00, or — 8.00. 

We can work around the table this way, finding 
values for all the rows and columns. (There is a 
mathematical rule that says for a matrix of R rows 
and C columns, there must be at least (R + C — 1) 
entries in the first program.) 

These values appear in “Program 1.” 

The next step is to go through the mathematical 
calculations to find out where better assignments 
can be made (if there are any). This is done by 
comparing the sum of row and column values to the 
profit value, which is more or less working back- 
ward from the last step in finding the row and col- 
umn values. If the sum of the values is greater than 
the profit, it shows that a greater profit is obtained 
by leaving the square vacant. If the row and column 
values are less than the profit value, it means the 
profit will be increased by moving to the vacant 
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square, to take advantage of the higher profit. 

Starting at the upper left-hand corner and work- 
ing outward and downward, as soon as the first 
square is reached in which the greater profit can 
be obtained, stop the calculations and fill that box. 
(It would be possible to evaluate all the open squares, 
to find the greatest profit increase, but this isn’t 
necessary, because the arrangement of the rows and 
columns is such that generally speaking the upper 
left-hand squares will be the squares of greatest 
possible profit.) 

For example, at Machine 1, Order D, row and 
column values equal 110.00, which is greater than 
the 84.00 in the square. Therefore, profit will not 
be increased by using this capacity. In going through 
these calculations, we come to Machine 3, order 
E, where row and column values equal 3.00. Profit 
for that box is 8.00. This means we can begin to 
load this square to take advantage of the extra profit. 

Here are the steps to find the amount of load to 
put in the square: 

Starting with the profitable box—E-3 in our case 
—move left or right to the first circled box value, 
in such a way that you will be able to move up or 
down to another circled square. 

Then move up or down to the next circled square, 
being sure that when you stop at a circled square, 
you can move right or left to another circled value. 

Proceed in this way through the most direct route 
from the profitable box back to circled values, re- 
turning to the profitable box. In our case we move 
right to C3, up to C4, to the left to E4, and back to E3. 

Having gone through these steps, assign alternat- 
ing + and — signs to the boxes which we used as 
turning points, starting at the “profit-making” box 
with a — sign. C3 will be +, C4 will be -, E4 will be + 
and E3 will be -. This “track” is one of the “stand- 
ard maneuvers” of Linear Programming solutions, 
and is found in both Simplex and Distribution, as 
well as the MODI method. Having gone through 
these steps, find the box with the + sign which has 
the smallest circled value, which, in our case, is E4. 
Add the amount of the order in E4 (4) to the boxes 
with a — sign, and subtract it from the boxes with 
a + sign. This will change C4 to 27.84 hr, C3 to 12.16 
hr; it will remove the value from E4, and will add 
4 to E3. The effect of this change is, of course, to 
take 4 hr away from Machine 4 on Part E, and to 
use those 4 hr on Machine 3 to do Part E. 
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Now it is necessary to recompute row and column 
values for the new program. We go through the same 
steps as before, including transferring the order: 


Program...3 
D A B E c 
114.°°| §7.00| 50.0° | 14.00) 12.50| 6.08 
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or 416.24 
Oo | &.8F 


20.0 | 10.9 | 3.0 

This is the best possible program, which can be 
found by computing row and column values as be- 
fore, and looking for a square which has a lower 
value than the profit box. Because there are none, 
this program cannot be improved on. That is the 
signal which tells us we have fulfilled the objective. 


Interpretation of Best Program... 


NO. ACTAL | PIECES 
ORDER | MACH |NO.STDARS INDEX Maced RRS | / ARS 
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This procedure seems long and complicated at first 
glance, but this is not the case. For example, an 
experienced engineer can compute the best answer 
to the MODI problem of the ECCO Co in less than 
an hour, once the problem has been set up. 

The advantages of the MODI method, compared 
to Simplex and Distribution methods, are: the MODI 
method can be worked out much more quickly, with 
fewer computations, and using only one “matrix,” 
reducing the chance of error. Also, most MODI 
problems can be worked out manually. 

Disadvantage is that the MODI method can only 
be used when the problem data are established in 
the same units. 
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ther methods ... DISTRIBUTION, SIMPLEX, and RATIO ANALYSIS 


The Distribution method is, as its name implies, 
suited mainly to transportation problems. It is very 
similar to the MODI method, except for minor com- 
putational differences. Two basic tables of informa- 
tion are used, instead of one, and computation time 
is somewhat longer. Results of both methods are 
essentially the same, so the Distribution method is 
largely replaced by the simpler and quicker MODI 
method, for standard production planning. 


Simplex 

The Simplex method is the “grandfather” of 
Linear Programming methods. It is basic, general, 
and very hard to manipulate. The Simplex matrix 
uses raw information instead of data that has been 
expressed in common units. Complicated Simplex 
problems require the use of high-speed computers 
—not because of the nature of the mathematics, but 
simply as a result of the bulk of arithmetic involved. 

The Simplex method is rarely used in day-to-day 
practice, except as an analysis tool, to show manage- 
ment what the best possible answer is to a particular 
problem. It is then usually replaced by one of the 
simplified methods after the problem has been set up. 


Ratio analysis 

The Ratio Analysis method is so new that it has 
not yet been tried in an actual installation. From 
preliminary results, it seems like Ratio Analysis 
will be able to replace the more cumbersome Simplex 
in many cases, yielding a result which is just as accu- 
rate but much easier to handle. 


*~ * * x 


Linear Programming works in two broad areas— 
scheduling and planning. 


Scheduling 


When parts aren’t moving through production fast 
enough, when delivery promises aren’t being met, 
or lead time is too long, when there is too much in- 
ventory at certain machine groups, when overtime 
and setup time in one department are out of pro- 
portion to the rest of the plant, the chances are that 
a bottleneck exists which could be opened up with 
the scheduling methods of LP. (The Index Method 
is usually used here.) 

In a multi-plant situation, though, scheduling 
should not be done until after “over-all planning,” 
to make sure that orders are being done in the right 
plant. 


Over-all planning 

When a number of different-cost methods exist, 
and over-all goals are not well established, the LP 
“planning” methods will often help find the best 
program of production. The true objective is often 
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unknown, because management has no standard of 
“most-profitable’” or “least-cost” programs. 

This points up an interesting and powerful feature 
of Linear Programming. In any business situation, 
there are a number of related problems that are 
interdependent, the solutions to which depend on 
what management wants out of its facilities. 

For example, most parts can be made in several 
ways, on different types of machines, at different 
production rates and costs. The purpose of making 
the parts may be to make the most profit with a 
given number of hours of work; to make the most 
parts in a given time; to make a given number of 
pieces in the shortest time; and so on. 

These goals are not identical, and usually require 
different programs for their fulfillment. 

Also, there are other goals besides making the 
highest immediate profit, making at least cost, or 
making the greatest number of parts. Such things 
as customer service, rush orders which break into the 
production plan, prestige products, and products 
made at a loss in the hope of future markets—all 
these cost money (lost profit). 

Linear Programming cannot tell which of these 
is the best course of action. That is the duty of 
management to decide, but LP can help a great deal 
by showing the cost of pursuing goals which cause 
a loss of income. 


How to start planning 

The common starting points, when management is 
not sure of what standard to apply to the problem, 
are a given product line and given facilities. The 
“first”? LP solution takes these two sets of facts and 
works out a most profitable program, assuming the 
company can sell everything it makes. This gives 
a certain profit program. 

Then management has a clear view of the best 
program and, knowing that program, can direct fu- 
ture plans toward whatever goals are chosen. 

The company can redirect sales effort to sell more 
of the high-profit items, or it can revamp its pro- 
duction facilities, to make existing sales pattern as 
profitable as possible. 

Also, at each stage of development of plans to- 
ward the best program, Linear Programming can 
give answers about what is the next move to make, 
what the effect of changed conditions would be, and 
what it would mean to change the goals. 


Mechanics of setting up LP 

Before any program can be solved, a great deal 
of attention must be paid to gathering information 
and establishing the relationship of the various pieces 
of this information. This is one of the most revealing 
steps in the LP procedure, and is often as valuable 
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as the final solution. This is what is meant by the 
“LP approach.” 

To get enough facts from which to work, part costs, 
machine times and costs, profits per piece, distribu- 
tion and sales costs, and many other such things 
must be examined, item by item. Thus management 
is forced to focus attention on things which have 
been neglected under the pressure of time, and which 
have been “taking care of themselves.” 


When the reports are in 

When information is gathered, the next thing to 
do is to set up a “matrix,’”’ which is nothing more 
than an orderly table of information. 

This matrix is the basic work-form which is used in 
all the methods. In two of the “matrix methods” 
(MODI and Distribution), the totals of rows (hor- 
izontal, or capacity statements) and columns (verti- 
cal, or requirement statements) must be equal. In 
other words, capacity must equal demand. This is a 
formal mathematical requirement of the method. If 
the two don’t add up, dummy products (with ar- 
bitrarily high costs or zero profit) or dummy capacity 
(a “purchase” column, representing a vendor’s ca- 
pacity) can be added to the matrix to make the row 
and column totals equal. 

Another important requirement of the MODI and 
Distribution methods is that all values must be ex- 
pressed in comparable units. If part costs are ex- 
pressed in dollars, then machine costs must be ex- 
pressed as dollars per standard machine hour, and 
profit will be in dollars. In other words, you have to 
convert everything to “apples.” With the Simplex 
method, you can mix “apples” (hours), “oranges” 
(dollars), and even “‘peaches’”’ (number of pieces), if 
you want to. These are formal mathematical require- 
ments of the methods. 


Linearity 

Nothing has been said yet about why the tech- 
niques being described here are called “Linear” Pro- 
gramming. The reason is that the relationships be- 
tween the variables must be a linear or first-degree 
equation. For example, machine capacity can be 
expressed by the equation: 

420 = 6A + 4B+C 

This is a linear equation, which might represent 
the number of pieces of A (at 6 hr per part), B (at 
4 hr per part), and C (at 1 hr per part) you can get 
out of a machine which can run 420 standard hours. 

Although few production situations are truly 
linear, a great many can be made to approximate 
linearity with a few simple devices. 

One way is to plot information on a graph, and 
draw a line of “least squares” through the points re- 
sulting, assuming then that all points fall on the line. 

There are other similar devices. 


Quality of the information 

Because Linear Programming uses large quan- 
tities of information, there is often a question about 
how accurate the information has to be for the meth- 
od to be effective. The answer is that regardless 
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of the quality of data, as long as it is data that has 
been used for a normal production planning setup, 
the chances are very high that the same figures 
treated according to LP principles will show a 
marked improvement, because LP methods are more 
effective. In cases where “fudge-factors” are in- 
cluded in the production planning, these stray fac- 
tors will be picked up as the LP and standard plans 
for a given installation are compared. 


Future trends 

There are two broad areas into which Linear Pro- 
gramming will probably expand. First, there is a 
great deal of work to be done along the lines we can 
already follow, with methods that have been worked 
out and successfully applied. 

For example, case histories show here how some 
companies are pioneering in using current tech- 
niques. The ECCO study, which was very similar 
to an actual installation we have worked on, is just 
the first step in balancing distribution and manu- 
facturing costs. 

Also, the employment-leveling buy-make solution 
indicated in the opening pages of this report is the 
first such application that we know of. Pressure of 
unions for a guaranteed annual wage will make such 
attempts at leveling employment much more com- 
mon in the future. 

Also, present methods will do a great deal in help- 
ing management to plan such things as where to 
locate warehouses for least distribution cost; how 
big to make these warehouses; how to set up sales 
incentives to take advantage of high-profit items in 
the product-line; planning new products, for maxi- 
mum profit, output, or some other goal; whether 
to make or purchase various products (we saw this 
in the examples of this report); and balancing in- 
ventory and sales costs. 

In the long run, too, it will probably turn out that 
Linear Programming will become just a specialized 
case of the more general technique of ‘““Mathematical 
Programming,” which will be able to handle non- 
linear situations. For example, work is already be- 
ing done in several places on “quadratic program- 
ming” in which quadratic equations are set up to 
express the problem. Then these equations are dif- 
ferentiated, and the resulting linear equations are 
treated more or less as you saw here. 

This is a great step forward, because there are 
certain costs which just do not behave in a linear 
fashion, such as inventory costs. 

These improvements in methods will be very im- 
portant in broadening the possible scope of the tech- 
niques. The most likely move will then be in the 
direction of “management planning,” in which ef- 
fects of future price changes, costs, and shipping and 
inventory costs will be subject to analysis. 

One thing should be made clear, though. Linear 
Programming is not in any sense a crystal ball. It 
does not take the place of judgment, and it does not 
make predictions by itself. Management must make 
the decisions, and then study the effect of such de- 
cisions on the future of the company. 


American Machinist April 11, 1955 





TURNING TEST on bar of 
MST 3A1-5Cr titanium alloy. 
Test bars were 18 x 3-in. dia 


Machine 3A1-5Cr titanium alloy 


MST 3A1-5Cr is the strongest titanium alloy available in production quantities. 
This titanium-aluminum-chromium alloy has typical properties of 155,000 psi ulti- 
mate, 145,000 psi yield, and 15% elongation in 2 in. Produced by double-melting, 
carbon content is held below 0.1% which contributes to machinability. Tests and 
studies of this alloy by Metcut are the basis for these machining recommendations 


NORMAN ZLATIN, partner, METCUT RESEARCH ASSOCIATES, CINCINNATI, OHIO 


Machining studies were made on 
MST 3A1-5Cr double-melted (low 
carbon) titanium alloy. The alloy, 
taken from Heat 20279, averaged 
340 Bhn, ranging from 330 to 350 
Bhn. The higher hardness was 
found in areas just under the skin. 
Tests by Metcut included turning, 
drilling and tapping, and milling 
and sawing, but not grinding or 
reaming. 

Tool life in all machining opera- 
tions is dependent on rigid machine 
setups, use of a good coolant, sharp 
and proper tools, slow speeds and 
heavy feeds. Sharp tools are par- 
ticularly important—as the tool 
wears, galling and seizing increase 
and hasten tool failure. 


TURNING 


Except for the relatively low 
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cutting speeds, commercially pure 
and alloy titanium can be turned 
with little difficulty. Carbide, cast- 
alloy, and HSS tools are all satis- 
factory for turning titanium; the 
difference being that the cutting 
speed decreases in the order listed 
for equivalent tool life. 

The “straight” tungsten-carbide 
grades of standard designations 
such as Carboloy 883, Firthite HA, 
Kennametal K6, and numerous 
other similar types, give the best 
results. Cobalt high-speed steels 
appear to be the best of the many 
types available. Cast-alloy tools, 
such as Rexalloy, Stellite, and 
Tantung, may be chosen when car- 
bide is not available and when the 
cheaper high-speed steels are not 
satisfactory. 

Water-base cutting fluids, such 


as soluble oils or chemical-type 
fluids are recommended. In high- 
speed turning operations, lubrica- 
tion is less critical than keeping the 
tool workface cool. 

Surface finish in machining tita- 
nium is good. Maintaining sharp 
tools is particularly important in . 
turning operations. A nick or flank 
wearland on a tool promotes galling 
and seizing of chips which in turn 
increase temperature and cause 
rapid tool failure. 


MILLING 


Milling of titanium is a more 
difficult operation than turning. 
The problem is aggravated by the 
nature of the milling operation. The 
cutter mills only part of each revo- 
lution and during the part of the 
revolution that it does not cut, the 
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titanium chip remains tightly 
welded to the cutter edge. As the 
chip is knocked off at the start of 
the next machining portion of the 
revolution, the cutting edge of the 
tool usually chips away and the tool 
fails rapidly. 

This problem can be alleviated to 
a great extent by employing climb 
milling instead of conventional. In 
this way, the cutter is machining 
the thinnest portion of the chip as it 
leaves the cut. Thus the area of 
contact between chip and too! is at 
a minimum when the chip is 
knocked off at the start of the next 
machining portion of the revolu- 
tion, and there is less danger of 
chipping the tool. 

Caution, however, is advised in 
climb milling. If there is any lost 
motion in the feed mechanism of 
the table, the work will be pulled 


How to machine 3A1-5Cr titanium alloy ... continved 


into the cutter, damaging the cutter 
or work. 

For slab milling, the work feed 
should move in the same direction 
as the cutting teeth. For face mill- 
ing the teeth should emerge from 
the cut in the same direction as the 
work is fed. 

The cutting edge usually fails be- 
cause of chipping when milling 
titanium. Results are thus often 
less satisfactory with carbide tools 
than with cast-alloy tools. An in- 
crease in cutting speeds of 20 to 
30% for carbide tools over cast- 
alloy tools, does not always com- 
pensate for the additional grinding 
costs. Consequently, it is advisable 
to try both cast alloy and carbide 
tools to determine the better of the 
two for each milling job. 

Note the size of the relief angle 
required on milling cutters for 


Suggested speeds and feeds for turning titanium 














































































CARBIDE HSS CAST ALLOY 
Commercially pure titanium* 
Cutting speed, sfpm 300-320 150-170 170-200 
Feed, ipr 0.008-0.015 0.004-0.007 0.005-0.010 
3A1-5Cr Titanium Alloy 
Cutting speed, sfpm 120-160 30-60 50-80 
Feed, ipr 0.008-0.015 0.004-0.007 0.005-0.010 
*Based on MST-Grade III 
Suggested tool angles for titanium 
CARBIDE HSS CAST ALLOY 
Back rake,° 0 +5 +5 
Side rake,° 6 5-15 5-15 
Side cutting edge angle, 6 5-15 5-15 
End cutting edge angle,° 6 5 5 
Relief,° 6 5 5 
Nose radius, in. 0.040 0.010 0.005-0.010 
Suggested speeds and feeds for milling titanium 
CARBIDE CAST ALLOY 
Commercially pure titanium* 
Milling speed, sfpm 160-180 120-140 
Feed, ipt 0.004-0.008 0.004-0.008 
3A1-5Cr Titanium Alloy 
Milling speed, sfpm 80-120 80-100 
Feed, ipt 0.004-0.008 0.004-0.008 
*Based on MST-Grade III 
Suggested tool angles for face milling titanium 
CARBIDE CAST ALLOY 
Axial rake,° 0 0 
Radial rake,° -10 0 
Corner angle,° 60 30 
End cutting-edge angle,° 6 6 
Relief,° 12 12 
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titanium alloys (see table). The 
most satisfactory relief angles are 
appreciably greater than those 
usually used for steel. A relief 
angle of 11 to 12° is reeommended 
—higher relief angles give rise to 
chipping of the cutting edge and 
lower relief angles lead to smear- 
ing. 

As in turning, water-base cutting 
fluids are satisfactory. 


DRILLING 


Successful drilling can be accom- 
plished with ordinary high-speed 
steel drills. One of the most im- 
portant factors in drilling titanium 
is the length of the unsupported 
section of the drill. This portion 
should be no longer than necessary 
to drill the required depth of hole 
and still allow the chips to flow un- 
hampered through the flutes and 
out of the hole. 

Chip removal is one of the prin- 
cipal problems, particularly when 
the drill becomes dull. The appear- 
ance of the chip is often an indica- 
tion of the sharpness of the drill. 
With a sharp drill the chips usually 
curl; as the drill wears the chips 
become straighter and thicker and 
begin to crowd the flutes. 

In drilling titanium, drill failures 
occur not only as a result of wear 
on the lip of the drill but also be- 
cause of galling or smearing of 
titanium on the margin of the drill. 
Hence in resharpening a drill, the 
condition of the margin of the drill 
should also be examined. 

In deep-hole drilling, intermit- 
tent drilling is helpful. That is, the 
drill is removed from the hole from 
time to time during the drilling of 
one hole to remove chips. 

High-speed-steel drills should 
operate at a cutting speed of 50 to 
60 sfpm for commercially pure 
titanium and 30 to 50 sfpm for alloy 
grades. Feeds are 0.005 to 0.009 ipr 
for drills of % to % in. dia, and 
0.002 to 0.005 ipr for drills of 
smaller size. 

Point angles should be 90° for 
drills about %-in. dia, and 140° for 
drills %-in. dia or less. For any 
particular setup, drills of 90, 118, 
and 140° point angles should be 
tried. The helix of the drill used 
will influence the magnitude of the 
point angle. 

Helix angles should be 28 to 35°, 
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and lip relief should be 10 to 12°. 
Cutting fluid should be an oil con- 
taining highly active additions, 
such as sulfurized oils. Screw ma- 
chine or stud drills are recom- 
mended. 


TAPPING 


Tapping titanium is one of the 
more difficult machining opera- 
tions. Most of the success in tap- 
ping has been with a 65% thread. 
Chip removal is one of the serious 
problems. However, in tapping 
through holes this problem is sim- 
plified by using a gun-type tap— 
the chips are then pushed ahead of 
the tap. 

Another problem is the smear of 
titanium on the land of the tap, 
thereby resulting in freezing or 
binding of the tap in the hole. An 
active cutting oil such as a sul- 
furized and chlorinated oil is help- 
ful. 

In order to get a tap that has the 
minimum deflection, two-fluted 
taps are recommended in sizes un- 
der %4-20, and three-fluted taps in 
larger sizes. Relieving the land is 
often beneficial. 

Cutting speed should be 40 to 50 
sfpm for commercially pure tita- 
nium, and 20 to 30 sfpm for the 
alloy grades. 


HACKSAWING 

Difficulties encountered in hack- 
sawing of titanium alloys parallel 
those found in other machining op- 
erations. However, several definite 
trends have been noted. Almost all 
reports stress using a saw which is 
in excellent condition and _ is 
equipped with positive feed. 

Oils with sulfur and chlorine ad- 
ditives give the most satisfactory 
results. Speeds and feeds required 
depend on the type of alloy and the 
hardness involved. Alloys in a 
range around 300 Bhn can be cut at 
speeds of 60 to 70 strokes per min, 
and feeds of 0.012 in. per stroke. 
Fairly coarse pitched high-speed 
steel blades, 4 to 6 teeth per in., are 
recommended. Blade tension should 
be high. 


GRINDING 

Proper choice of grinding fluid, 
abrasive wheel and low wheel 
speeds can expedite this phase of 
machining. Formerly, grinding met 
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MILLING TEST on rectangular bar of commercially pure titanium 


with difficulties because of the rate 
at which the metal wore away the 
wheel. Evaluation of this opera- 
tion has been made by The Norton 
Co (AM—Nov 10, ’52, p 135), and 
evidence tends to indicate that 
titanium wears abrasive grain by a 
surface reaction. 

The procedure is to use consider- 
ably lower wheel speeds than in 
conventional grinding of steels. In- 
dications are that titanium can be 
ground more easily than high-speed 
steels, but not as easily as carbon 
tool steels. 

Grinding fluids have a marked 
effect on the grinding ratio. The 
nitrite-amine rust inhibitors such 
as International Chemical Co com- 
pound No. 47LS, Socony-Vacuum 
rust inhibitor A, and Production 
Specialties, Inc, Rustlick GT give 
the best over-all results. Sul- 
furized-chlorinated oils also are 
satisfactory but not as economical. 

Because most production facil- 
ities have been set for higher grind- 
ing speeds, this problem must be 
solved before grinding of titanium 
will be improved. 

Surface grind with a wheel speed 
of 1500 sfpm. Alumina vitrified 
bond wheels of types such as Car- 
borundum’s C3A203-N-B5, A303- 
0-B5, or DA46-K9-V20, or Norton’s 
32A60-M8VBE, or 32A80-K8VBE, 
have proved satisfactory for sur- 
face grinding. 

Table feeds of 400 to 500 ipm 
with down feed of 0.001 in. maxi- 
mum per pass are suitable with 
0.05 in. cross feed for the highest 


grinding ratio normally attainable. 
Precision grinding and internal 
grinding recommendations are gen- 
erally the same. Low wheel speeds, 
somewhat below 1800 sfpm should 
be used. Typical recommended 
wheels are 32A46-J8VBE and 
32A60-M8VBE with work speeds 
of 40 sfpm and feeds of 0.002 in. 
with good grades of soluble oils. 


REAMING 


It is advisable to use carbide tips 
for longer life. Spiral-fluted ream- 
ers produce a better finished hole 
than the straight flute. With the 
carbide-tipped reamers, speeds of 
about 40 to 200 sfpm and feeds of 
0.005 to 0.008 in. are satisfactory. 
Feeds should increase in proportion 
to the size of the hole. However, 
removal of larger amounts lessens 
the degree of concentricity. 


ABRASIVE SAWING 


Wet-abrasive cutting should be 
considered in cutting off bars of 
titanium alloy. The oscillating 
abrasive wheel does a satisfactory 
job on 3-in.-dia bars and smaller. 
In this method, the abrasive wheel 
is oscillated as it is fed downward. 

On bars larger than 3-in. dia, 
rotating the bar as it is being abra- 
sively cut is very helpful. A cutting 
fluid such as a water-base cutting 
fluid should be used. 

Wheel speed should be about 7000 
sfpm. Wheels such as Allison C60- 
N-RW3 or C90-NRL are recom- 
mended. The rate of cutting should 
be about 3 sq in. per min. 
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HARDENING FURNACE IS 
LOADED at powered-roller 
table, where operator de- 
burrs drilled holes while 
waiting for conveyor to 
cycle. Track shoes up to 4 
ft long and loaded eight 
across the conveyor are 
heated to 1550F in 45 to 
60 min. Surface Combus- 
tion furnace will handle 5 
tons of steel per hr 





Cleaning, cooling make all the difference 


in oil quenching system 


ROY F KERN, metallurgist, ALLIS-CHALMERS MFG CO, SPRINGFLELD, ILL. 


A really uptodate heat-treating setup can save 
major amounts of cash by making less oil do more 
work. Case in point is AC’s Springfield Works, 
where rolled track shoes for crawler tractors are 
hardened and drawn. Material is AISI 1045 steel, 
and the load is from 7000 to 10,000 lb per hr. 

The system is 105 ft long and has seven parts: 
1. A 78-in. powered-roller loading table that feeds 
the gas-fired hardening furnace automatically. 
2. A 30-ft roller-hearth Surface Combustion fur- 
nace with adjustable speed. 
3. Automatic quenching unit with power-operated 
rack that takes shoes from the furnace rollers, dunks 
them in the oil quench tank automatically for 80 to 
90 sec, then returns them to hearth level and lets 
them continue. 
4. An 8-ft roller drain table that runs oil drippings 
from the shoes back to the tank. 
5. An 8-ft alkaline spray-washing unit that removes 
oil residue. 
6. A 34-ft roller-hearth Surface Combustion draw 
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furnace, gas-fired and recirculating, that heats the 
shoes to 750F in a cycle 45 to 75 min long. 

7. A 6-ft water-spray roller table that cools the 
shoes so they can be handled without gloves. 

The quenching unit works automatically as a 
load of shoes rolls onto the last 4-ft roller section of 
the hardening-furnace hearth. Photoelectric cells 
actuate switches that move the load by turning the 
rollers, and the shoes are quenched when a limit 
switch in the elevating mechanism is depressed by 
the load. The next batch of shoes trips the photo- 
electric circuit, and the load is raised and the shoes 
unloaded automatically to the drain table. 

The quenching system (see photos and drawing) 
is a large step beyond an older system, still in use, 
that uses 6500 gal of oil to quench 2000 lb of track 
shoes per hr. One of the big eliminations of the new 
system is a periodic cleanup, which had to be done 
on weekends and cost time-and-a-half for 40 man- 
hours. The new system has not required draining 
and cleaning in its first 18 months of operation. 
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QUENCHING IS EFFICIENT BECAUSE oil circulates constantly through cool- 
ers and separators. Tank holds 3350 gal of 100-sec-Saybolt oil, which is 
pumped to the two Model 4485 Niagara coolers at 500 gph. Older system, 
with 1/5 capacity, uses 6500 gal of oil 
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D sack END OF FURNACE 
has_ photoelectric cells 
mounted against windows 
(right, wired to switch 
boxes above) to control 
quenching and subsequent 
operations. Direction of 
flow in this photo is right 
to left. Last 4-ft roller sec- 
tion in furnace is independ- 
ently powered, and con- 
trolled by photocells to 
speed load of shoes onto 
quenching rack 


HOW MUCH IN SAVINGS...? 


Comparing this new setup with an older 
track-shoe-hardening line long in existence, 
Allis-Chalmers engineers come up with 
several advantages: 

e Most quenching systems use at least 1, 
possibly 2 or 3, gal of oil per Ib of steel 
quenched per hr. This one uses 0.335 gal; 
and makeup oil added to the system aver- 
ages only a gal per 1600 lb of steel quenched. 
e The older quenching line must be cleaned 
after draining every six months, requiring 
40 man-hr at time-and-a-half, because it’s 
done on weekends. The cleaning system on 
the new line is efficient enough to let drain- 
ing and cleaning go for 18 months so far. 

e Total maintenance costs on the new sys- 
tem are under 10% of the costs for servic- 
ing the older system. 

e Quality of the work is better because of 
closer control, better instrumentation, and 


more consistent operation. 


PLEASE TURN PAGE > 
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Oil quenching system . . . continved 





OIL FROM QUENCH TANK (right, rear) 
circulates through two Niagara evapora- 
tor coolers (left), which have capacity of 
1 million Btu per hr. These were chosen 
over shell-and-tube heat exchangers be- 
cause they use less water, require much 


less cleaning 


BARNESDRIL SEPARATOR has five 
standard magnetic-separator drums 


mounted on a single shaft; length is 
52 in. Oil goes through at 100 gpm, 
and separator removes about 6 cu ft of 
scale and sludge monthly on a 40-hr- 
week basis. Honan-Crane  fuller’s- 
earth filter nearby processes 20% of 
this oil 





FINISHED SHOES EMERGE FROM 
DRAW FURNACE (right), through 
waterspray cooler (center) that drops 
shoe temperature to 125F, and are 
lifted off onto lift-truck platforms by 
bare-handed operator 
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Electronic Autosizing... 


new principle improves grinder efficiency 


Manufacture of precision instru- 
ments requires that dimensions be 
held within very close _ limits. 
Meanwhile, competitive prices and 
profits require quality and produc- 
tion—with a minimum of rejects. 
One example of the problems in 
precision manufacturing which 
face North American Philips Com- 
pany, Mt Vernon, NY, is the SAE 
660 bronze sleeve bearing used in 
the goniometer. At first glance it 
appears simple—until you see that 
over an 8 3/16-in. length, total al- 
lowed runout is 0.0004 in. and that 
the end diameters allow only 0.0003 
in. to play with. Taper adjustment 
on the machine is critical! 

After trying a variety of other 
systems and devices with only 
partial success, engineers decided 
to test the Electro-Autosizing ma- 
chine control, made by Industrial 
Gauges Corp, Englewood, NJ. This 
device utilizes a principle of elec- 
tronics, new to autosizing, known 
as variable capacitance (similar to 
the tuning condenser in your ra- 
dio) in a comparator head which 
is preset to a master or to gage 
blocks. It is said to have a repeat 
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accuracy within 0.000020 in. At 
NAP, tolerances on production runs 
are regularly held within 0.000040 
in. and the problem of taper is no 
longer serious. 

Operation of the device is sim- 
ple: As shown, power unit and in- 
dicator are mounted on the ma- 
chine in plain sight of the operator 
and the gaging head is mounted 
on the wheel head or adjacent to 
it; is free to swing clear of the 
work for loading or unloading. A 
switch controls “fine” and “rough” 
grinding sensitivity and the single 
knob is used to set final size po- 
sitioning only. Each division un- 
der the knob represents an incre- 
ment of 0.000080 in., more or less 


PRECISION GRINDING of instrument parts 
on a production basis was greatly im- 
proved by the addition of this auto- 
matic size-control device. Taper, once a 
serious problem, is corrected by adjust- 
ing the machine table, then using con- 
trol to hold final size 


Each division on the indicator may 
represent 0.000040 in. or 0.0004 in. 

This unit is intended for manu- 
ally operated machines or for tool- 
room work and simply retracts the 
head when final size is reached. 
Another model is available for 
automatic control which has two 
setting knobs. One sets the exact 
oversize point at which slow feed 
or sparkout begins, the other de- 
termines the final size at which the 
wheel automatically withdraws. A 
supersensitive bench inspection 
gage can be coupled into the grind- 
ing-machine control for extra- 
close quality control of long pro- 
duction runs. For further details 
on automatic sizing see AM—Dec 
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INSTRUMENT SPINDLE is typical of dimensional accuracy that must be held 
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Tricky fixtures 
for abrasive-belt 


grinding 


J J DURNAN 
Behr-Manning, Troy, N Y 








VERTICAL GRINDER WITH PLATEN has 8-in.-wide belt that’s 107 in. long. 
Belts are changed when different grit sizes are required. Parts are ground 
in small lots, running from 25 to 1000 pe per year each, so setup changes 
must be fast 


COOLANT IS SUPPLIED by drilled crosspipe on flexible hose. Normal ac- 
curacy for finishing is -++0.002 in., and if special jobs come through, this 
can be tightened to +0.0005 in. Micrometer table stop limits feed, which 
is controlled hydraulically 


They save 50 to 80°% on setup time and 66 to 90% on production time at W & L E Gurley, Troy, N Y, by 


tooling up for abrasive-belt grinding which replaces milling and turning. The parts are for surveying in- 


struments, small lots and high accuracy, and the fixtures are simple, but smart 


STANDARD CUBE WEIGHTS for a 4 


Gurley instrument are made of spe- 
cial no-seam, no-porosity brass, 
and are “dusted off” by hand on 
top and bottom to clean up the sur- 
faces. They are cut off by saw, 
then ground with two belts, 60- and 
180-grit, in 4 min, which finishes 
two sides and two ends. Setup 
used to take 60 min when they 
were milled; now it takes 30 min 
(saving 50%). Machining with the 
belt saves 66% in time 
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Striding 
leve/ 
bose {C) 









> THREE ALIDADE PARTS now ground on abrasive 
belt are (1) blade—the long flat baseplate, (2) 
standard—the main double-arm yoke in center, 
Blode (B) Stendard (A) and (3) striding level base—the long yoke just 
under the level tube 


ALIDADE STANDARD IS FRAG- ¢ 
ILE, but fits over pin on angle- 
plate fixture and is clamped 
by Lapeer lock. Setup time 
for grinder is 15 min; machin- 
ing time with 80-grit belt is 
1 min. Old milling setup was 
made in 75 min (saving of 

f 80%), and cutting took 10 
min (saving of 90%) 








ceo 


ALIDADE BLADES ARE GROUND on both ends STRIDING LEVEL BASE IS GROUND, saving 75% on setup time and 80% on machining 
at setup made in 30 min (saving 66% over old time. Yokes on part fit against square bar and clamp tube grips them. Setup takes 15 
milling method). Machining time is now 2 min; machining 1 min 


min for two blades (saving 75% on older 
method). Two are done at a time, fitted 
. against pin stops and clamped. After one 
end is ground, blades are reversed, pin is 


reset, and second end is ground. Metal re- PLEASE TURN PAGE , 


moval is over 1/16 in. 
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Tricky fixtures for abrasive-belt grinding ... continued 





AXIS-TANGENT BASE IS POSITIONED on plate with V-notch and two height-adjusting screws. TRANSIT HAS TWO PARTS being abrasive- 


Two lever clamps hold the part so the thin front edge is ground tangent to the hinge circle. belt ground now: (1) limb clamp—a round 
Belt grinding tokes 20 sec (saving 89%), and setup time is only 15 min (saving 75% over end- casting with an arm, and (2) axis-tangent 
milling setup) base—the fitting in which the adjusting 


screw (center) rides. Fixture for the limb 
clamp also serves for other parts, all with 
bosses to be surfaced 


LIMB CLAMP IS LOCATED over a large pin 
with its arm against a side stop. Old system 
was slab-milling five at a time, but abrasive 
grinding takes only 12 sec (saving 872%). 
Setup time is also faster, taking 15 min 


(saving 75%) 





BOROSCOPE MIRRORS ARE FOR IN- 8 
SPECTING the inside surfaces of gun bar- 
rels, and are of a special stainless steel. 
Bar stock is power-sawed at a slant, 
which produces the required angle on 
one edge of each mirror, but the other 
edge had to be turned on a lathe to 
finish it. Now, this finishing is done with 
abrasive belt. Setup takes 15 min (sav- 
ing 50%), and machining takes 4 min 
(saving 80%). Grinding is done in two 
stages, with 40- and 180-grit belts. Stock 
is clamped by setscrew in fixture, and 
handle is used to rotate mirror’s edge 





against belt 


146 American Machinist + April 11, 1955 





Round Table 





‘Don’t Promote Me’ 


“What can I do with a guy who’s good but won’t 
admit it, Ed?” 

“Tll bet you’re talking about Joe Adams, Al. 
He’s quite a problem, but my advice is to let him 
alone.” 

“If he’d assume some responsibility, I could 
make him a group leader or setup man, Ed; but I 
think he’s afraid he’ll make a mistake.” 

“I’m sure he is, Al. He doesn’t have any confi- 
dence in himself.” 

“What do you think would happen if I just 
promoted him without asking him if he’d like it 
or not?” 

“You’d probably run into trouble, Al. Better 
leave him alone; he works hard, and he’s no 
headache at all.” 

“Yeah, but if I don’t use him, I'll have to pro- 
mote Jenkins or Clark, and neither one of them 
is much good. Either of them will get a swelled 
head, probably, and start pushing the boys 
around.” 

“Then demote him later, Al.” 


“T hate to start something like that when I have 
a good man that knows the ropes like Adams 
does. I’ve tried to talk him into applying for the 
spot, but he claims he’s happy where he is. Still, 
I know he can handle the job, and he can use the 
extra money, too.” 

“Look, Al; if he really wanted a promotion, 
he’d have been pushing for one years ago. He 
just wants to stay in his quiet corner and feel 
safe. He’s probably scared stiff of responsibility. 
Leave him alone.” 

“But it’s so wasteful, Ed. I know he’s worth a 
better job, and so does everyone else. All he has 
to do is hint that he’d take it, and he’d be on 
easy street.” 

“It might be a lot tougher on him than you 
think, Al. He’d have to revise all his thinking; 
and I believe that’s something he’s not willing to 
do—think.” 

“It burns me up, Ed; seeing a good man go to 
waste when we have to push up half-baked knot- 
heads instead.” 





on page 180. 


THIS IS a real problem. Should Al try promoting a man who’s afraid to advance, or should he try to 
“make do” with what other men he has available? And how safe is Adams, anyway, if he refuses to 


get out of the corner? Your ideas may help solve similar problems. Discussions of earlier topics start 
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Practical Ideas... 
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Colored ‘‘Layers’’ Make Easier Blueprints 


When making prototype pieces’ effect, and operators will have to 
from solid stock, we find it is easier spend less time studying the prints. 
Colors usually start with the 


to color the blueprint. This gives 


toward darker colors for the deep- 
est sections. One color is reserved 
to indicate tapered areas. George 


the print a sort of 3-dimensional lightest color at the top and work Glaeser, Hicksville, NY 





VS Lae vig body 
a ee fo} 2S 


Slot, WH 




















‘Setscrews 
--Bushing 
a 
Scouse re 
’ = } 
/ Pe. N Work 
Work gr 
eal kedats sta th L 




















Clamp And Bushings Avoid 
Electronic-Part Disassembly 


jig just wide enough to slip over 
the edge of the panel, and deep 
enough to allow two setscrews 
enough room to grip the work 
firmly. Then, working from the op- 
posite end of the block, we made a 
hole on the same centerline as the 
slot, just deep enough to break 
into the slot. This hole receives a 
drill bushing (press-fit if the jig is 
to be used for only one job). Two 
tapped holes on the side of the 
block are for the holding screws 
which secure the jig to the edge of 
the work. 

In use, the block is slipped over 
the panel, locating to a scribed line 
which is laid out so the edge of the 
jig will be in the right location. The 
clamp screws are tightened, and a 
flat-bottomed drill is fitted with a 
collar-stop, to provide proper 
depth. The drill is chucked in a 


When we were manufacturing elec- 
tronic assemblies, we got a design 
revision while in the midst of as- 
sembling the parts. The change re- 
quired cutting a rectangular slot 
out of the edge of the panel. 

The cut would ordinarily have 
been made on a milling machine or 
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simply stamped out, but the units hand drill and fed slowly into the 
were already assembled, so we had _ panel. The radius on the sides of 
to find a method to make the slot the slot (caused by the diameter of 
without disassembly. the drill) was not objectionable for 

What we did instead was to use our purposes, but could easily have 
the method shown here. We made _ been filed off by hand if that had 
a drill jig from a block of CRS. A been necessary. Albert I Levitt, 
slot was milled into the side of the Bronx, NY 
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Practical Ideas 
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Cutoff Attachment for Bandsaw 
Raises Machine Versatility 


Small shops which need a ¢utoff 
hacksaw will find this simple at- 
tachment to the contour band- 
saw will serve the purpose well. 
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Orill jig 


Pillor 





The device consists of a simple 
dovetail slide on which a drillpress 
vise is mounted. The slide should 
be fastened to the saw table with 


either recessed-head socket screws 
or thumbscrews, for easy removal. 
Two dowel pins hold the slide in 
position, once it has been squared 
up with blade. The vise should also 
be squared up with the travel of 
the slide and locked in place. 

A bracket built onto the base 
holds a small grooved pulley which 
supports a light steel cable which 
connects the movable slide to a set 
of weights to control feed of ma- 
terial. Rate of feed is varied by 
adding or removing weights. 

A simple adjustable screw stop 
on the front of the slide can be 
adjusted to stop slide movement 
when the stock has been sawed 
through. H J Gerber, Stillwater, 
Okla 


When a print called for 96 holes 
equally spaced on 0.0785-in. cen- 
ters, we ran off an adding machine 
tape and gave it to the machinist 
with the print. Result: a saving of 
20 minutes or more of the oper- 
ator’s time, with no errors. Robert 
Roedder, Wayne, Penna 
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Bayonet Locks on Drill Jig 
Speed Loading of Work 


To speed up loading and unloading 
of parts into a drill jig, we used the 
bayonet-lock nuts shown here. A 
short portion of two-lead thread 
was turned on the protruding part 
of the locating pillars, with each 
thread being cut for only half a 
turn. Then a keyway of the same 
width and depth as the thread was 
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milled from the top of the pillars, 
connecting with each of the 
threads. 

The nuts were bored 0.002 to 
0.003 in. larger than the pillars, to 
give a smooth running fit. The 
turning bars are threaded and fit 
into tapped holes in the periphery 
of the nuts. A shoulder on the bars 


keeps them located so that about 
one turn of thread protrudes into 
the channel in the pillars, to en- 
gage the bayonet slot. 

In use, the nuts are slipped onto 
the pillars, after the work is in 
place, and a quick pressure and 
twist on thie nuts locks the work in 
place securely, even though it takes 
only half a turn to lock the nut. 
W I Morgan, Somerset, England 
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Practical Ideas 
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Differential-Pitch Boring Tool 
Easily Adjustable For Diameters 


The boring tool shown here is 
easily made, but is still quite accu- 
rately and simply set. The differ- 
ential-pitch principle sets the 
amount offset obtained with each 
turn of the adjusting screw. 
To compute the amount of diam- 
eter-change, this formula is used: 
(P, — P.) sin A = Offset 


In this formula, P, is the pitch 
of screw X, and P, is the pitch of 
screw Y, while A is the angle be- 
tween the axis of the tool bar and 
the body. If P, is 22 tpi, P, is 23 tpi, 
and A is 30, then the offset per 
turn will be (1/22—1/23) x 0.500, 
or 0.00099 in. G R Milner, Lincoln- 
shire, England 





Check Countersink Angle 
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Most countersink gages provide 
only for gaging the depth of the 
countersunk hole. The angle may 
also be checked with the same gage 
by putting a flat on the gage, as 
shown. Then the inspector can sight 
down the flat and easily check the 
angle, by checking the gap (if there 
is one) between the sides of the 
work and sides of the gage. F C 
Elmo, Dayton, Ohio 





WINNER NO 220 
OF 

IN ADDITION TO 
$25 REGULAR PAYMENT 
IN JAN 17, 1955 
N FORBES 
EDINBURGH, SCOTLAND 


CAM-MILLING 
ATTACHMENT 


for the best 
PRACTICAL IDEA 


An extra payment of $25 is made 
for the best Practical Idea in each 
number of American Machinist. To 
avoid bias, the selection will be made 
by readers, a different group each 
time. 





PAYMENT—$25 in addition to regular 
rates for the item as published, to be 
paid as soon as reader votes are re- 
ceived—usually three to four weeks 
after the date of issue. The win- 
ner will also be announced in these 
pages as soon thereafter as prac- 
ticable. 


JUDGES—A group of 200 American 
Machinist readers is asked to select 
preferred articles in each issue. The 
group is a true cross-section of all 
readers, and changes entirely each 
time. Their votes, in addition to 
guiding the editors, select the best 
Practical Idea. If at any time their 
votes result in a tie, $25 will be paid 
to each and every co-winner. Decision 
of the readers will be final in each 
case. 


REQUIREMENTS—Only items in the 
Practical Ideas pages are eligible, 
and they must be submitted directly 
by the originator. Do not worry 
about your shortcomings as a drafts- 
man, photographer o1 author—every 
item will be edited in accordance 
with American Machinist standards 
and suitable illustrative or explan- 
atory material added where needed. 
Readers will judge only the finished 
product—in terms of its usefulness to 
them. 


WHO MAY ENTER — Anyone may 
enter except employees of the 
McGraw-Hill Publishing Co, Inc, and 
those of advertising agencies or de- 
partments. Suggest to your employ- 
ees that they submit ideas. 


HOW TO ENTER—Send your entry 
to ‘Practical Ideas Editor,” American 
Machinist, 330 West 42nd St, New 
York 36, N Y 
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Pivoted Plate Hold 





s Work 


For Milling Long Curved Slot 


The pivoted plate shown here over- 
comes the trouble we were having 
when milling the curved slot in 
scale-model valve gears. We didn’t 


have a large enough rotary table, 
so we built this device. 

The work is strapped onto the 
plate, with a spacer to provide for 


tool clearance. Near the bottom of 
the plate is a tapped hole for the 
threaded shank of the tapped pin 
in which the leadscrew runs. 

This pin pivots on the threads in 
the plate, and must be located high 
enough so the far end of the screw 
will not hit the machine table at 
the end of the stroke. 

Spacer and guide straddle the 
lower end of the plate, providing 
a snug running fit on the plate. The 
crank feeds work into the cutter. 

The fixture could be used in 
either a lathe or milling machine, 
but lathe use would require a tie- 
plate between the rigid vertical 
plate and the bracket supporting 
the leadscrew. Also, if the fixture 
is used in a lathe, it should be 
placed on its side, because of the 
fixed location of the lathe spindle. 

This design can be modified and 
made more useful by milling teeth 
on the bottom of the work-holding 
plate, and replacing the leadscrew 
with a worm. Then one turn of the 
worm will move the work through 
one degree of arc, regardless of the 
distance between work and pivot 
point. Laurence H Austin, Butler, 
Penna 
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Finished assembly 


Inexpensive Drill Jig For Mating Parts 


To drill holes in mating parts, it is 
often easier to use a common bush- 
ing plate for both parts, so the holes 
will match accurately. With this 
method, the expense of making 
precision jigs can be avoided when 
the cost would be prohibitive. 


We had a case of this kind, where 
we needed 20 matching covers and 
bases for a plastic part which had 
eight holes to be drilled in cover 
and base. The bushing plate had a 
pilot which was used to locate the 
plate in the base. To do the top, the 
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plate was inverted, and a locating 
pin entered a hole in the part. 

When the holes were drilled, 
they matched perfectly, having 
been located from the same points 
in the drill jig. George Herzl, Cam- 
den, NJ 
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Surface Grinder and Attachment 


For Grinding Small 


The attachment shown is very use- 
ful for emergency repair work 
when grinding the end of small 
round pieces. We occasionally use 
the method to grind a smooth part 
onto the end of a file, or to reduce 








Punches 


the diameter of a punch, if experi- 
mental parts show the diameter is 
a little too large. 

The parts are quite simple. A 
common drill chuck is mounted on 
the end of a stud, the other end of 


which is fastened into a flat plate. 
Work is held in the drill chuck. 

A piece of angle iron is ground 
square, and a sheet metal arm is 
bolted onto the side of the angle. A 
notch in the end of the sheet metal 
is used to “receive” the work, and 
hold it in location. 

In use, the angle iron is placed 
against the backstop of the mag- 
netic chuck, and the power is 
turned on, gripping the angle. Then 
the chuck power is turned off, and 
the work, held in the drill chuck, 
is moved into the V of the bracket. 
Rotating the work against the side 
of the grinding wheel, it is possible 
to remove a small, controlled 
amount of stock from the periphery 
of the work. Rudolph K Schmitt, 
St Albans, NY 
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Finished work 


Seven Steps Save Stock When Forming Collar 


Making a large reinforcement col- 
lar without waste of material was 
done easily with the sequence 
shown here. The steps are: 1) 
Shear to developed length. 2) Form 
band. 3) Butt-weld. 4) Remove 
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flash. 5) Anneal the weld. 6) Form 
to 45° angle. 7) Flatten. 

The last step (flatten) is over- 
done, to allow for springback. All 
forming operations were done cold, 
on 5/32 x 2.50-in. hot rolled and 


annealed 18-25 carbon steel strip. 

With this method, we were able 
to avoid cutting the collars from 
flat stock, wasting all the excess 
material around the actual work. 
G F Oliver, Warren, NY 
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to cut machining costs 


machine faster with 


WB Higher machining production than ever achieved 

by any other method has been made possible in 
many cases through the use of the Footburt 

Continuous Surface Broaching Machines. In most 

cases, production is limited only by the speed at 
which parts can be loaded into the self-clamping 
fixture. Unloading is automatic. If you have a problem 
of high production on small parts, send 

blueprints and hourly requirements. 


THE FOOTE-BURT COMPANY 
Cleveland 8, Ohio 


Detroit Office: General Motors Building 


‘c~FOOTBURT 


PIONEERS IN SURFACE BROACHING 
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It will precision shave all spur or helical 
internais 3” to 12” PD, up to 4 diametral 
pitch with face widths to 24”. 

It will operate on an automatic and selec- 
tive feed cycle. 

It provides the opportunity to use a new, 
rapid PLUNGE-CUT shaving cycle in addi- 
tion to conventional shaving. 

Crowning by the Plunge-cut method is 
optional. 


It will taper-shave gear teeth. 


SPUR AND HELICAL 
GEAR SPECIALISTS 





' BOOTH 1215 


It assures precision comparable to that 
established by Red Ring Machines for 
external gears. 

e It reduces loading and unloading time to 
a minimum. 


e It handles gears having integral shafts. 


When using the automatic feed cycle a selected 
number of cutting strokes, each with its own 
selected increment of up-feed, can be com- 
bined with whatever idling strokes are de- 
sired. At the end of the cycle the machine 
automatically stops in the proper backlash 
position for rapid unloading. 

If your manufacturing program includes in- 
ternal gears, write for complete information 
on this new shaving machine. 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID-TOOTH FORM 


“J 


NATIONAL BROACH & MACHINE CO. 


DETROIT 13, MICHIGAN 


5600 ST. JEAN 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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FUNCTIONAL COLOR...I 


Extracted from a talk by Faber Birren, industrial color consultant, at the World 


Conference on the Prevention of Industrial Accidents, Rome, Italy, April 2-6, 1955. 


Seven well-established causes of eye fatigue, which 
is one important reason for accidents, are: 
1. Glare 
2. Excessive contrast 
3. Distressing brightness 
4. Prolonged focus on close objects 
5. Constant adjustments from light to dark fields 
6. Repeated adjustments in focus from near to far 
7. Lack of relaxing field on which focus can rest 
from time to time. 
In turn, these causes of muscular eye strain re- 
sult in several disturbing effects: 
. Severe dilation of the pupil during coarse work 
. Higher rate of blinking 
. Reduced sensitivity of nerves at the edges of 
retina 
4. Nervousness and emotional irritability 
5. Nausea 


won 


LIGHTING LEVELS 


Strange as it sounds, light from a so-called “day- 
light” source is not always as good as yellowish light, 
because highest visibility is in the yellowish region 
of the spectrum. Blueish and reddish light sources 
are not desirable for best efficiency. 

Lighting levels have gone up steadily in recent 
years, yet a level of 35 to 50 footcandles is optimum. 
This is because it may take a level of 100, 500, or 
even 1000 footcandles to boost visual acuity greatly 
over that at 35-50 footcandles. It is more efficient 
to keep the general shop level at 35-50 fc, and add 
local lighting where necessary, especially if a single 
light source helps in the task by throwing shadows 
that give the work dimension. 

Best acuity is reached when the work, or fore- 
ground, is just a bit brighter than the background, 
or walls. Brightness ratios in the field of view 
should not exceed 10:1, and 5:1 is ideal. Continued 
opening and closing of the pupil as focusing changes 
is quite tiring. 


EYE REACTIONS 


The human eye adapts quickly to brightness, but 
slowly to darkness; so if the work, say a machine, 
is quite dark in respect to the shop walls, a worker 
must wait some time after looking up from his job 
before he can get back to work. Colors help in this 
because a soft wall color and bright light on the job 
will help relax the worker when he looks up, yet 
help him concentrate quickly when he goes back to 
the task. Brightness is generally conducive to physi- 
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cal activity, while softness of color is conducive to 
mental activity. 


BEST COLOR PRACTICE 


Ceilings and overhead installations should be 
white, with a reflection of 75% or higher. Color 
overhead tends to divert interest and reduce light. 

Upper walls in shops where work is manual 
should reflect 60% or more of the light that hits 
them. Good colors are yellow, ivory, and pale green. 
Walls where the work is more mental should have 
slightly less reflectance—50 to 60°. Preferred col- 
ors are soft gray, green, tan, and coral. 

Dados, trim, and floors should have low reflectance 
values—25-35%—and colors should be darker shades 
of wall colors to reduce color contrast. 

Machinery should also reflect 25-35%, and best 
colors are gray and green. Bright colors should not 
be used except where they have a safety function; 
even moving heads, beds, and tables to which the 
worker’s attention should be directed should be a 
not-too-bright color, such as buff, assuming they 
have guards or are not too accessible. 

Backgrounds to which workers may look for re- 
laxation, such as end walls, machine shields, and 
the like are best with a low reflectance value— 
such as 20-30%, and colors should be subdued and 
soft; perhaps green, blue, or terra cotta. The same 
goes for bench backs. 


COLOR STANDARDS 


Functional colors on walls and machines can do a 
lot toward helping workers; both in keeping them 
busy and in helping them rest. The cooler colors, 
such as blue, green, and shades between, are pas- 
sive, and they help relaxation. They also counter 
high indoor temperatures. 

Gray is neutral, and useful where work is close 
and any color distraction would hinder the workers. 
Gray is also helpful when added in small quantities 
to brighter colors, but not to safety colors, because 
it tones down vividness to prevent distraction, and 
helps colors last longer because they don’t show 
soiling so easily. 

Warm colors, such as yellow, have a poor effect 
on walls and machines, but their luminous qualities 
are valuable on stairways and in corridors. Where 
there is a total lack of daylight, and where a warm 
effect is desired, hues of buff, peach, or coral are 
often pleasant. 

White is best for storage areas because it reflects 
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CUTTER 


...at North American Aviation, Inc., Los Angeles Division: 
Vlier Torque Thumb Screws eliminate guesswork 
when supporting parts against drill or mill thrust 


Prevent inaccurate machining which 
always occurs when work is not 
properly supported... 


Vlier Torque Thumb Screws are simple, 
precision tools. They provide an accu- 
rate means of holding or supporting a 
part with a predetermined amount of 
end pressure. When used beneath or 
behind cutters as a positive support, 
they eliminate chatter, vibration and 
prevent deflection of the part which 
would result in loss of size. Even fragile, 
thin-walled parts can be held securely 
against machining pressures without 
distortion. 


impossible to overtighten... The head 
of the Vlier Torque Thumb Screw is 
designed with an accurate, spring-con- 
trolled ball-check which functions auto- 
matically. When the predetermined 
supporting pressure is reached, the 


accuracy is guaranteed for the life of 
the tool. A knurled lock-nut prevents 
loosening of the screw due to chatter or 
vibration. Backing off action is positive 
at all times. 


Built to last a lifetime... Design of 
Vlier Torque Thumb Screws is ex- 
tremely simple. There is nothing to 
wear out; nothing to jam; nothing to 
get out of adjustment. By removing a 
Truarc ring the head can be taken apart 
for cleaning. Cover plates protect mov- 


ing parts from dust, chips, etc., assuring 
years of profitable use. Order a supply 
of these money-savers from your Vlier 
distributor today. 


Available in four types; 19 models 


REGULAR (Type A) For all ordinary 
supporting 


INVERTED — (Type B) Holding support 
applied on head end, for use where 
fixture space is limited 





TEE HEAD — (Type C) For use with slid- 
ing Vee Diocks. 


ADJUSTABLE — (Type D) Enables hoid- 
ing pressure to be varied by operator 
as needed 





In the Vlier Torque Thumb Screw spring pressure 
is applied perpendicular to screw axis, eliminating 
inaccuracies due to wobble or “slop” as wear 
occurs. 


head rotates freely, preventing over- ee er a 
tightening of the screw. Spring pres- 


sures are determined at the factory and 


~ 
Write for your =. 
\ free copy of the new \ 
- 1955 Vlier Catalog / 





Other Viier Tooling Specialties 


43 @ 2 


SCREWBALL 
CLAMP 





ENGINEERING /-” 


INCORPORATED 





FIXTURE 
KEYS 


SPRING TOGGLE 
STOPS PAD 


SPRING 
PLUNGERS 


8900 Santa Monica Blvd., Los Angeles 46, California 
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more light and lets the colors in work areas be 
emphasized. 


HOW MANY COLORS? 


Answer: As few as possible. For example, the US 
Navy, with installations of all kinds, including in- 
dustrial, repair, training, and all, uses only 22 colors 
all told: 

Walls and trim—3 greens, yellow, tan, ivory, 
peach, gray, terra cotta, and light blue. 

Outside walls—white, suntan, and dark green. 

Equipment—3 gray shades and buff. 

Safety color code—fire red, brilliant yellow, vivid 
orange, bright green, and clear blue. 

The average plant can probably use far fewer 
colors, which keeps maintenance costs down and 
simplifies paint buying. 


iS COLOR WORTH ANYTHING? 


The answer is a definite “‘yes.” When 350 com- 
panies were surveyed by the National Industrial 
Conference Board of New York, many of them 
answered that they couldn’t evaluate color programs 
properly because the effect is largely intangible. Yet: 

64.7% said color had improved lighting 

27.9% reported increased production 

30.9% noted improved work quality 

19.1% noticed reduced eyestrain and fatigue 

14.7% credited color for reducing absenteeism 

75% were satisfied with their color programs 

5.9% were not satisfied 

19.1% had no opinion 

Another test made by a government accounting 
department over a two-year period came up with 
an average 5%% increase in efficiency—and one 
job improved 37.4%. The results were partly pro- 
duced by added lighting and partly by better color 
in the office. 


SAFETY CODE 


Although safety colors are not universal, nor are 
they standard in all industries, there is general ac- 
ceptance of the main points of safety color coding. 
Here are some of the most important uses of func- 
tional color for safety: 

Yellow—by itself the most visible color, even 
in poor light, and striped with black it shows the 
highest contrast possible. Used for hazards, such 
as switch-engine bumpers, pit and platform edges, 
crane beams, floor risers, railings, and the like. U S 
Navy puts yellow on flammable-liquid containers, 
which are identified in black letters, and on signs 
and guards. 

Orange—highly visible afid a good attention-getter, 
used on hazards that could cut, crush, burn, or shock 
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FUNCTIONAL COLOR...II 


workers. Industrially, orange is widely used on 
moving parts of machines, like cutter heads, levers, 
on electrical equipment, hot pipes, and control han- 
dles. U S Navy practice is to put orange on emergen- 
cy controls—mainly cutoff switches and buttons— 
and to use blue for regular control boxes. Navy 
studies show that red and red-orange colors are 
most detectable of all (in direct conflict with general 
industrial opinion) and air and sea rescue codes 
have been revised accordingly. 

Red—exclusively for fire protection, on fire-alarm 
boxes, extinguishers, apparatus, and hydrants. 
Green—the symbol for first aid, is for medical 
equipment, gas-mask cabinets, and signs for dis- 
pensaries. 

Blue—as a precaution, it marks electrical control 
panels, temporary obstructions, and anything that 
should not be operated or moved without authority. 
Purple—a new code color indicating radiation, put 
on containers for hazardous materials and on signs 
marking danger areas. 

Black, white, and gray—used generally to keep or- 
der, as on aisle lines or markers, storage areas, 
behind waste receptacles and other housekeeping 
aids. 

In most cases above, the code color not only marks 
the equipment or part in question itself, but is 
applied to a larger area—for example, a big block 
of red paint behind and above a fire extinguisher 
to call attention to it and to make sure it can be 
located from some distance away. 

There are also many specialized color codes used 
in small industrial circles, such as for compressed 
gasses, warning and danger signs, and Navy and 
Coast Guard hard hats. 


IS FUNCTIONAL COLOR EFFECTIVE? 


Even though it is often difficult to trace directly 
from cause to effect when considering something as 
intangible as the value of functional color, there 
are many cases that give a definite “yes” answer. 

For example, the New York City Board of Trans- 
portation cut accidents among 38,000 workers by 
42.3% with an active safety program, an important 
part of which was color coding. 

The U S Navy also cut accidents—by 28%—in 
three years with a safety program based on color. 

There are many other cases, most of which also 
involve better lighting, publicity and education 
programs, and other factors, in which accidents have 
been sharply reduced. Color is an integral part of 
many of these, and is a contributing force for more 
awareness of the worker to the risks he is taking, 
or more properly to the risks he can avoid because 
he has been warned in time—by color. 
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How to Pick the Right Cutting Oil 


























WORD OF MOUTH? 

It gives you the answer sometimes, but not many of 
your friends have the same cutting oil requirements and 
the same problems that you have. It’s much surer to 
depend on specialists like Sun. 


ELABORATE SHOP TEST? 

This will probably give you the answer. But it’s expen- 
sive and interferes with production when you try to 
test all the oils available. Sun’s experience can help 
keep your shop-testing to a minimum. 


—~ 


tie 


LABORATORY ANALYSIS? 

Sure. But there’s no formula for correlating the labora- 
tory analysis with how well the cutting oil will work on 
your job. It takes years of field experience like Sun’s 
to help you make the right choice. 





























EXPERIENCE IS THE ANSWER. 

And Sun has it. Its field representatives have probably 
come across problems similar to yours many times. If 
they haven’t, its cutting oil specialists and metallurgical 
technicians are ready to help with your problem. 


Soluble or straight, transparent or black, light or heavy duty — Sun makes the kind of 
cutting oil you need to handle your job at the lowest cost. For more information, call 
your nearest Sun office or write SuN Om Company, Philadelphia 3, Pa., Dept. AM-4. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


-SUNOCD: 


PHILADELPHIA 3, PA. « SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of famous High-Test Blue Sunoco Gasoline 
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Cost of tooling in medium and 
small-sized plants is one of the larg- 
est expenditures, other than for la- 
bor. Such plants can seldom justify 
single-operation equipment: instead 
they must seek low-cost tooling to 
be applied to general-purpose ma- 
chines. The process engineer’s job is 
not done properly if he merely du- 
plicates for new jobs the tooling de- 
signs that have produced suitable 
quality on similar jobs. No reduction 
in costs results from this practice. 
Only through putting more engineer- 
ing into better jigs and fixtures can 
we reduce tooling costs. 


GUIDE TO COST REDUCTION 


Answers to 10 basic questions 
should be known by engineers and 
tool designers before new tooling is 
designed or selected: 


1. Will the new tool pay for itself? 

Only a dollars-and-cents analysis 
should be used to predict production 
savings. If new tooling, as compared 
to existing tooling, will pay for itself 
in one to five years the expenditure 
for new tooling can probably be 
justified. 

2. What is a jig and what is a fix- 
ture? 

There are various definitions. Mine 
are: A jig is a movable workholding 
device that must be moved to and 
from the working position by the 
operator; a fixture is a stationary 
workhoiding device fastened to the 
machine. 

3. What are relative loading and 
unloading times? 

Definite time values are used by 
some shops for operating jigs and 
fixtures equipped with screw clamps, 
quick-acting clamps, leaves, adjust- 
able stops, slip bushings and other 
components. If such data are not 


Abstracted from “Better Jigs and Fixtures 
at Less Cost,”’ presented by M J Look, pro- 
cess engineer, Singer Mfg Co, Bridgeport, 
before ASME Management Division Confer- 
ence, Cleveland, March 28-24, 1955 
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10 QUESTIONS ABOUT JIGS AND FIXTURES 


available, at least pictorial charts of 
good designs, better and best will 
be helpful to designers. 

4. What are the comparative costs 
of operating one jig or fixture vs. 
two? 

Factual evidence does not justify 
the assumption that one device will 
get the job done cheaper. A specific 
job should be broken down into time 
elements and the choice of one vs. 
two jigs or fixtures then made from 
the total time values. 

5. How much does it cost to load 
and unload a fixture or jig? 

The answer, in part, is found from 
the above time study or estimate, 
depending upon whether similar 
tooling is in use or time values are 
known. The study may well point 
to unnecessary restraints upon load- 
ing and unloading. 

6. Can tooling standards be put 
into effect? 

Many large companies have found 
it profitable to standardize on stand- 
ard tooling designs. Don’t work up 
simplified or better designs for use 
on occasional jobs, try to apply such 
ideas to the bulk of your production. 
Soon there will emerge a set of more 
or less standardized designs that will 
save toolroom time and operator 
training time. You can improve your 
standard designs as time and occa- 
sion permit. 

7. What standard, purchased com- 
ponents can be used? 

Parts made in the toolroom are 
seldom competitive with standard 
manufactured parts. The latter also 
have the advantage of being a spe- 
ciality upon which much research 
and improvement have been lav- 
ished. Why not use such items to 
reduce costs? 

8. Is it necessary to make a tool 
drawing? 

Many manufacturers still disre- 
gard the use of a tool-design section. 
Often they place tool orders directly 
with the toolroom and let this de- 
partment strive to come up with a 


usuable tool. This is false economy. 
The manfacturer who uses a tool- 
design department gets ideas from 
his designers. He may get standard- 
ization with its economies. The tool 
or fixture drawing is a record that 
is useful for reorders or repairs 
without taking excessive toolmaking 
time. A better understanding is pro- 
vided by the drawing when adapta- 
tion to another part is under consid- 
eration. Better control is obtained 
all along the line. 

9. Does the designed tool meet 
check-list requirements? 

We often forget or overlook de- 
tails of good design unless a check 
list is at hand. Such a list should 
be provided to process engineers 
and tool designers, as a reminder 
when planning the job and executing 
the design. 

10. Should tool designs be frozen? 

Some one is bound to come up 
with a better idea after a tool is 
designed. Changes can’t be allowed 
to get out of hand, if you are to get 
parts into production. However, if 
costs can be reduced further, pro- 
duction will not be unduly held up, 
and design changes will not make 
tool cost prohibitive, you should go 
ahead with the change. 


RECOMMENDATIONS 


The points advanced are known to 
many manufacturers, but it is sur- 
prising to see how many other firms 
disregard them. These recommenda- 
tions, if not used now, may prove 
helpful: 

1. Acquaint process engineers and 
tool designers with the best tooling 
methods cost-wise. Supply a booklet 
illustrating all of the holding meth- 
ods used in your plant and other 
good ones too. 

2. Plan a tool-revision campaign, 
based on yearly production require- 
ments of the tools, to apply new 
ideas to old tools, in order to reduce 
labor costs. 
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Warner 
Gear 
Reduces 
Downtime 
with 
Cross Machine 
Control Unit 
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At right, set-up man pre-sets tools at 
Warner Gear Division, Borg-Warner 


Cop. tor Se Seow, “We are well satisfied with the results we have 
obtained from the Cross Machine Control Unit,’’ says 
Emory Watson, Master Mechanic of Warner Gear 
Division of Borg-Warner Corporation. 

Warner Gear's experience is typical of many users. 
Over 500 Cross Machine Control Units are success- 
fully reducing costs of many metal cutting operations. 
Here’s why: 

Toolometers on the Machine Control Unit assure im- 
proved tool changing programs and maximum tool 
efficiency. Tools—pre-set with standard fixtures and 
gages to eliminate machine adjustments and trial 
cuts—are stored in the Machine Control Unit conven- 
ient and ready when needed. Results: Reduced tool 
costs ...less downtime . .. higher operating efficiency. 


You can get the same cost saving benefits as Warner 
Gear. Write, wire or phone The Cross Company for 
full information, today. 


Established 1898 
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Special MACHINE TOOLS 
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Bargain Basement 

CURRENT cost for jet engines is only 
$2.56 per hp, as compared with nearly 
$17 for piston engines for military 
planes—yet the jets produce more 
hp per pound. They develop as much 
as 4 hp per lb, as compared with 
2/3 hp on WW II piston engines. An- 
other cute statistic from “Planes,” 
publication of the Aircraft Industries 
Assn: A plane that requires 11,000 
hp to fly at 600 mph would require 
67,000 hp to fly at 1000 mph. That’s 
what speed does to power. 


Toolmaker's Society 

AMERICAN Society oF Toot & DIE 
Makers, started from scratch just 
nine months ago by Harvey Jacob- 
sen of Jacobsen Mfg Co, Kenilworth, 
NJ, now has nearly 1000 members 
from ali over the US, plans to or- 
ganize chapters in tool and die cen- 
ters soon. The ASTDM is a technical 
society designed to disseminate in- 
formation among the tool and die- 
makers themselves—from apprentice 
to master craftsman. It isn’t con- 
cerned with labor or management 
problems. 


Rail Bond Braze 

US Steet, Nelson Stud Welding, and 
AGA (Sweden) have combined to 
devise a method of silver brazing sig- 
nal bonds onto railroad rails. A 5-in. 
flexible bronze cable is brazed across 
the rail joint in a few seconds, avoid- 
ing high temperatures which cause 
brittleness in the rail, as well as the 
necessity for chemical treatment or 
drilling holes. Braze current is 200 
amp at 36 v and equipment is carried 
in a light-weight cart which can run 
on wheels. Special bonds are used 
incorporating flux. The initial arc 
releases the flux, then solder imme- 
diately after. When solder is fluid, 
current is cut off and the copper lug 
pushed down into the pool. 
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Hafnium Carbide 


In AM For Mar 28 (p 153) we men- 
tioned hafnium carbide, and de- 
scribed it as the hardest material 
made by man. We now find further 
that it has a true metallic appearance 
—is not glassy like boron carbide— 
and the problems of thermal shock 
and alloying are not likely to be so 
great. Thus it may have broader cut- 
ting application than boron carbide, 
now used principally as an abrasive 
powder, in ultrasonic cutting, and 
as an ultra-hard gage material. BUT, 
hafnium is now about $15.50 a gram 
—a prohibitive cost, even to get 
samples for study. If zirconium, with 
which hafnium is usually found, be- 


‘comes necessary in large quantities 


for government programs, then haf- 
nium cost may go down. Hafnium, as 
we said some months ago, “likes” 
neutrons, while zirconium does not. 
Thus, to use zirconium in nuclear 
reactors, the hafnium must be re- 
moved from it. 


Loose Talk Costs $$ 


WE'VE JUST HEARD the sad, true story 
of a large aircraft company that got 
in a bit of trouble because of a per- 
fectly innocent remark. The presi- 
dent, on tour through the plant, noted 
that one stockroom was a mess. So 
he chided the vice president in 
charge of production, who lectured 
the material supervisor, who bawled 
out the stockroom foreman, who 
chewed out the stock boy. The mat- 
ter had taken on a good deal of 
urgency by this time, and the stock 
boy was ordered to get that mess 
cleaned up, get every piece of mate- 
rial lined up with the front of the 
bins, and to do it by 3 o’elock or not 
come back. 

Well to make a sad story short, 
the stock boy was a hard worker. 
He did it. And in doing it he cut a 
batch of wing spars in half, to make 
them fit neatly, and it cost $120,000. 

The story was told us by the pro- 


duction manager of an aircraft en- 
gine plant (no spar user, he). His 
point was that accurate communica- 
tions is a problem and we should 
come, he said, to the discussion of 
the problem included in the produc- 
tion forum at the spring SAE Aero- 
nautic meeting. As we can’t go our- 
selves, we'll have to send someone 
—if we can communicate the instruc 
tions successfully. 


What Happened 

to Wanamakers? 

A WHILE AGO we published an an- 
nouncement by a New York real- 
estate firm that the recently defunct 
John Wanamaker department store 
in New York’s Greenwich Village 
would be converted into a perma- 
nent machine-tool exhibition build- 
ing. Well, now it looks like the idea 
has fallen flat—praetically no re- 
sponse at all from machine-tool 
builders—US or foreign. Now, Wana- 
maker’s two buildings and ware- 
houses will be turned into offices and 
showrooms for anybody in any line 
at $1.50 per sq ft per year. And ma- 
chine-tool firms are still welcome— 
if any are interested. 


Rain Erosion 

Convarr is testing destructive effects 
on metals of transonic and super- 
sonic speeds by a unique ballistics 
method. Test specimens are mounted 
in the nose of a modified 20-mm pro- 
jectile and are fired horizontally 
through a sprinkling system 500 ft 
long. Nozzles are 10 ft apart along 
a pipe 3 ft above the ground, pro- 
duce rainfall at 2 iph with average 
drop diameter of 2 mm. A fuze in the 
nose, ignited upon firing, sets off a 
black-powder separation charge after 
% sec. This ejects the test specimen 
and a 6-in. parachute which stops the 
specimen within 10 ft, about 1500 ft 
from the firing point. Projectile 
speed can be varied from Mach 1 to 
2.5 by controlling powder charge. 
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Heroic-size statute of Mao Tse-tung dominates approach to Chinese machine tool section 


LEIPZIG FAIR 1955: Machine Tools Get Top 


In a plush setting of silks and gilded friezes, the 
Iron Curtain countries put on an impressive show of machine tools 


— including broaches, hones and other types never before shown 





Soviet surface grinder features a tilting circular table. Grinding wheel is 15 in. 
in dia and is driven directly from motor. Table speeds are 40 to 210 rpm 
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LEIPZIG, GERMANY — Machine 
tools again dominated the industrial 
and commercial exhibits at the 
Leipzig Fair, the Communist coun- 
tries’ showcase for export goods. 
Russia and her satellite exhibitors 
—Red China, Czechoslovakia, Po- 
land and eastern Germany— are 
becoming increasingly serious in 
their bids for export markets. Even 
the more backward satellites are 
trying to get on the export machine 
tool bandwagon — simply because 
prowess in building machine tools 
is regarded as a yardstick of indus- 
trial development. 


China Shows Progress 


Red China is typical of the latter 
group, even though it is reported 
that China has delivered some ma- 
chine tools in its trade agreements 
with Indonesia and China. The 20 
or so machine tools exhibited in 
China’s ornate pavillion suggested 
a further advance in tool building 
technology since the last Leipzig 
Fair. Among machine tools exhibited 
by China were a thread roller, a 
multi-tool lathe, and a pantograph 
copy-miller, plus the usual standard 
lathes, boring mills, etc. 

As in the past, Chinese machines 
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closely copied Russian ones, and the 
type number of their Soviet counter- 
parts was clearly indicated on the 
data card. Lone exception to this was 
a materials testing machine said to 
have been designed by the Chinese 
Scientific Institute. One Chinese en- 
gineer indicated that there’ll be more 
original designs out of China in the 
next two years or so. 

The Polish exhibit, where a large 
collection of machines was displayed, 
bore a more business-like appear- 
ance. Five to six months’ delivery 
time was freely quoted for Poland’s 
first single-spindle automatic, which 
was in the prototype stage only 18 
months ago. The designer was on 
the spot to explain the features of 
this 7-mm machine, for which he 
claimed eight patents, including: 
the pairing of steel change gears 
with ones made from bakelite-im- 
pregnated silk to reduce noise; a 
powder-filled barstock carrier for 
further silence (stock is wiped by 
felt pads before entering the chuck); 
quick removal of the chucking head 
for cleaning; the ducting of cutting 
oil inside the tool frames; micro- 
meter adjustment on each tool 
holder; and spring-loaded split gear 
on cam-shaft drive. 
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East German production lathe has eight spindle speeds 


to 2800 rpm, 12%-in. swing over bed, 19 in. between cen- 
ters. Can be equipped for hydro-copying with master in 
front (as shown), mechanical copying from templet with 
rear-mounted tool, simultaneous internal and external turn- 
ing of rings, and internal contour turning 


Largest and latest East German horizontal boring mill 
has 913/16-in. spindle with stepless speeds from 0.5 to 


180 rpm. Zeiss optical equipment permits accurate control 


* of spindle and boring head movements 


The finish of this machine was 
very high by past Polish standards, 
and the inventor explained that this 
was of great psychological value, for 
it stimulated the operator to turn 
out better work. In fact, he said, he 
had been complimented on this by 
visiting Swiss manufacturers. 

Among other Polish machines at 
Leipzig were spline, internal and 
roll grinders; vertical boring mills, 
and an unusually rigid plano miller. 
A full range of machine tools from 
current production was promised 
for Poland’s own Poznan Fair to be 
held in July. 


Czechs Eye Export Market 


Emphasis at the Czechoslovakia 
hall was on export throughout. Large 
and complicated types were fea- 
tured, such as the FK 08 copy miller 
and die sinker, which was exhibited 
in two versions. The latest Skoda 
(now Lenin Works) lathe was on 
show. This 15-ton machine with 
1,250 mm. swing and 5-metre turn- 
ing length provides for screw-cutting 
controlled by a rack and pinion and 
for taper-turning. 

One Czech engineer said that be- 
cause of the number of inquiries 
from so-called “underdeveloped” 


Billing as Reds Bid for Bigger Export Markets 


countries in South America and the 
Middle East, next year’s display will 
include a fuller selection of simpler 
machine types. 


Russia Shows New Types 


The Soviet Union’s display of ma- 
chine tools was impressive, set 
against a lush backdrop of draped 
silks and gilded friezes, plus a back- 
ground of Balalaika music alternat- 
ing, with, believe it or not, the hot 
trumpet of Harry James. Russia 
showed several types of tools not 
previously seen at Leipzig, including 
vertical and horizontal broaches, a 
jig borer, a surface grinder with 
tilting table, and a large vertical 
hone. 

The broaches, it was stated, were 
products of a new factory recently 
completed at Minsk. All the Russian 
machines showed considerably great- 
er attention to external finish. Un- 
painted surfaces, for instance, were 
finely ground and hand-scraped. 

Technical books and periodicals 
from Russia are now being circu- 
lated widely throughout the eastern 
bloc. At the entrance to the majestic 
Soviet hall were bookshops selling 
a wide range of literature on metal- 
working and other subjects both in 
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Czech all-electric copy miller claims 
accuracy to 0.001 in. Roller tracer ap- 
plies 7-oz pressure, so wax, plater, or 
other soft masters can be used. Tables 
can rotate only when tracer contacts 
model, and right- or left-hand copies 
can be made 


Chinese-built contour milling and en- 
graving machine has eight scale ad- 
justments from 8:1 to 1%:1. Max 
milling depth at 2:1 is % in. All hinged 
joints are carried in ball bearings. 
Machine was first made last year in 
Qung-Ming, Yunan province 





Czeschoslovak radial drill has 13-ft arm carried in guide chan- 
nels on the swiveling column. Radial movement of arm is 
controlled manually, but braking and clamping are by push- 
button. Speeds of 4-in. spindle can be preselected in three 
ranges from 11.2 to 1000 rpm. Spindle, clutch, brake, and 
reverse are controlled by single lever 


LEIPZIG FAIR (continued) 


the original Russian and in German 
translations. 

Judging by the East German ma- 
chine tool exhibition, that part of 
the country is moving ahead with 
the production of machines which 
formerly were made only in the 
Western zones. A pair of internal 
and external grinders for ball 
grooves in small bearing races, was 
one evidence of this, as was a big 
horizontal boring mill with 250-mm 
spindle, several semi-automatic pro- 
duction and copying lathes, and a 
variety of fine boring machines. A 
47-ton 6-meter OD bearing race for 
a rotary cement kiln, displayed out- 
doors among the heavy machinery, 
testified to the size of boring mills 
now being made. 

Induction hardening equipment 
is receiving increasing emphasis in 
eastern Germany—there were auto- 
matic cycling units for high-fre- 
quency hardening and quenching of 
camshafts, spindles, and helical 
gears, and for pre-heating bars in 
series for forging, with constant 
temperatures maintained by means 
of a color-sensitive photometer. 

While these machines were from 
nationalized factories, a number of 
private firms were also exhibiting. 
The Government of the German 
Democratic Republic is apparently 
encouraging the smaller manufac- 
turers to push on with new designs, 
and several interesting ones were on 


show. For example, a universai tool 
grinder made at the Gotha factory 
of Looss and Hempel has a work 
table rolling on balls, a tilting head 
for grinding raked cutting teeth, 
and hand wheels duplicated at the 
back of the machine. 

Many non-Communist buyers 
found their way to Leipzig, and 
sales to Turkey, Egypt, Argentina, 
Italy and Holland were mentioned 
during the fair. One Dutch importer 
of East German and Czech machine 
tools, spelled out his views on the 
effect of Western restrictions on the 
export of machine tools to the Com- 
munists. 

Speaking from intimate commer- 
cial experience of the industries of 
eastern Europe, he stated that “the 
embargo is hampering production 
in these countries quite a lot. Be- 
cause they are compelled to develop 
or copy these machines themselves, 
their designers cannot make im- 
provements in their normal types of 
machines. 

“But,” he continued, “this will 
only be for a couple of years.” As 
soon as they have finished a copy 
or a special development, they will 
manufacture it in great quantities 
not only for themselves but for ex- 
port. “They will start selling these 
to the West, giving the western 
manufacturers of these machines big 
competition.” 

A number of West German manu- 
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Induction hardening machine from 
East Germany designed for connect- 
ing-rod crankshaft bearings. Rod 
swings around with fast infeed until 
heating coil is reached, rotates slowly 
during heat and quench, returns fast 
to unload position 


facturers and dealers shared the ma- 
chine tool hall with their eastern 
compatriots. With an. eye to Com- 
munist markets, 28 firms exhibited. 
Engineering and metallurgy formed 
the bulk of the 1,600 West German 
displays at Leipzig this year (against 
1,120 last September. 


Hartford Buys Out 
Rockwell Drill Line 


HARTFORD, CONN—The complete 
line of Rockwell (Delta-Milwaukee) 
hydraulic drill units has been taken 
over by the Hartford Special Ma- 
chinery Co from the Rockwell Mfg, 
Pittsburgh, and will be produced in 
the former’s new Simsbury, Conn, 
plant. Key sales engineering and 
production personnel of Rockwell’s 
Drill Unit Division have been re- 
tained by Hartford. 

The new acquisition rounds out 
Hartford’s present line of mechani- 
cal and hydraulic drill units and 
lead-screw tapping units. It adds an 
important component to Hartford 
Special’s plan of making it possible 
for manufacturers to build their 
own high-production, special-pur- 
pose machines by supplying them 
with the basic components, such as 
power units, bases and index tables. 
Hartford Special is broadening its 
market by supplying either complete 
machines or machine components 
for assembly by the purchaser. 
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First single-spindle Polish automatic has five cross-slides and three 
end-working spindles carried on rocking head. All tools are clamped by 
a single screw for quick change, adjustable in two directions by indiv- 
idual micrometers. Capacity is ™% in., turning length 3 in. A %-in. 
model is also made. Prototype of these machines was developed 18 
months ago, and both are now in quantity production with 5 to 6- 
month delivery 


Convair to Develop Electronic 
Milling Machine for the Air Force 











4 





THIS 200-TON ELECTRONICALLY CONTROLLED MILLING MACHINE, to 
be developed by Convair San Diego under a $1,128,000 Air Force contract will be 
capable of producing aircraft parts or dies of any shape within the second 
degree curves embodied in modern aircraft. Electronic system reads numerical 
commands from engineering data fed into a computer, translates them onto 
magnetic tape, runs them through an electronic director to guide the machine’s 
four cutting heads, bed and turntable. Machine can make up to 18 motions 
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BUSINESS ETHICS: 


Congressmen Asks Probe of Speculative Buying Wave 


Connecticut's Dodd introduces bill designed to curb financial 


speculators’ invasion of Metalworking defense firms 


WASHINGTON — A commission on 
ethical financial practices would be 
created by a bill introduced in the 
House by Congressman Thomas J 
Dodd of Connecticut. The Commis- 
sion, comprising 12 members, would 
be empowered to make a report to 
Congress by June 30, and a final re- 
port not later than December 31 on 
what should be done “to promote 
the protection of the productive ca- 
pacity, the workers and sharehold- 
ers in industries directly or indirect- 
ly essential to the national defense.” 
Congressman Dodd represents the 





District within which Niles-Bement- 
Pond Co, West Hartford, is located. 
The present N-B-P management has 
been engaged in a tense contest to 
prevent Penn-Texas Corp, headed by 
L D Silberstein, and its allies from 
gaining control of the company at 
the stockholders’ annual meeting 
April 6. 

Representative Dodd’s bill pro- 
vides that the commission do these 
things: 

Recommend methods and _ pro- 
cedures for protecting defense 
productive capacity, workers and 


West Coast Distributors’ Showroom 
Has Joint Display of Machine Tools 


REPORTED TO BE THE BIGGEST 
DISTRIBUTORS’ SHOW of machine 
tools, a display of some 80 machine 
tools, valued at upwards of $1 mil- 
lion, inaugurated the opening of a 
20,000-sq ft building jointly occupied 
by Germain Machinery Co and 
Moore Machinery Co (consolidated 
into Germain and Moore Machinery 
Companies—with joint executive and 
sales staffs). Some 2500 customers at- 
tended the five-day exhibition, billed 
as the “Western Preview of the Ma- 
chine Tool Show,” and saw a number 
of machine tools never before shown. 
The Germain-Moore combine dis- 
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played the machine tools of the fol- 
lowing firms it represents in the 
California - Arizona- Nevada __ area: 
Barnes Drill Co, Chambersburg En- 
gineering Co, Buffalo Forge Co, 
Carlton Machine Tool Co, Cincin- 
nati Shaper Co, Giddings & Lewis 
Machine Tool Co, George Gorton 
Machinery Co, Heald Machinery Co, 
Jones & Lamson Machinery Co, 
Kearney & Trecker Corp, Landis 
Machinery Co Lapointe Machine 
Tool Co, Monarch Machine Tool Co, 
National Automatic Tool Co, Norton 
Co, Peerless Machinery Co, and 
Clearing Machinery Corp. 





shareholders “against unfair or un- 
reasonable speculative financial ac- 
tivities.” 

Obtain data about recent acqusi- 
tions or attempts to acquire con- 
trol of companies in defense in- 
dustries. 

Secure information about sources 
of capital— foreign or domestic — 
credit or equity, used in such acqusi- 
tions, or attempts to do the same. 

Determine the efficiency and effec- 
tiveness of executive agencies and 
regulatory commissions charged with 
protecting such productive capacity, 
workers and shareholders. 

Re-define responsibilities of fed- 
eral officials charged with this job. 

Establish appropriate codes of fi- 
nancial ethics. 

Four of the commision members 
would be appointed by the President, 
four by the Speaker of the House, 
and four by the majority ieader of 
the Senate. The commission would 
consist of two U S Senators, two 
Congressmen, two men from federal 
executive agencies, and six from pri- 
vate life. 

In asking Congress to pass his bill, 
Rep Dodd raised this caution, “We 
must endeavor to draw a line be- 
tween those cases which represent 
the normal pushing and hauling 
among financial interests with per- 
fectly legitimate and constructive 
purposes—as against the vulture-like 
raids which are made to milk a com- 
pany or to cause its liquidation.” 

It seems unlikely that Rep Dodd’s 
bill will be enacted into law. It has 
been referred to a House committee, 
where no action is expected. 


FORM DIE-CASTING 
ENGINEERS’ SOCIETY 


DETROIT—The Society of Die-Cast- 
ing Engineers has been formed here 
to “foster and further technological 
advances in the field of die casting 
and finishing of metals, and die 
molding of plastics and powdered 
metals.” First chaper has been set 
up here with Harris Shimel of 
Chevrolet-Bay City as president. Na- 
tional offices and headquarters of 
the Society will be located at 19370 
James Couzens Highway, Detroit 35. 
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AMTDA MEETS AT WHITE SULPHUR: 
The Machine Tool Show Will Be a Real Challenge 


The forthcoming Machine Tool Show cropped up again and again 


at the Machine Tool Distributors’ spring meeting. It's a 


once-in-several-years’ chance for the builders and distributors 


to get together with the men who buy machine tools — especially 


timely in an era when replacement is of paramount importance 


WHITE SULPHUR SPRINGS, W Va 
—‘“Better selling” was the theme of 
the 3lst spring meeting of the Ameri- 
can Machine Tool Distributors’ As- 
sociation at The Greenbrier March 
24-25. President Raymond Vidinghoff 
invited three outside speakers to dis- 
cuss various aspects of selling and 
of sales training. In addition, he had 
arranged for two panel discussions 
that proved to be a popular innova- 
tion. A panel on “The New Sales- 
man” was presided over by J O 
Ellison, Harron, Rickard & McCone 
Co of Northern California; and the 
panel on “Office Management” by 
Henry R Hanson, William K Stamets 
Co. 

References to the Machine Tool 
Show in Chicago in September ran 
repeatedly through the meeting. Mr 
Vidinghoff pointed out that the show 
will be a challenge to distributors 
as well as to builders and that the 
association has arranged a publicity 
program for the show to supplement 
that of the builders. He urged all 
distributors to be at the show with 
their sales engineers for the dura- 
tion and to spend a day or two at 
the booth of each manufacturer 
represented. He declared that never 
has the relationship between dis- 
tributors and builders been better 
than now. 


Tremendous Replacement Market 


Mr Vidinghoff stressed the tremen- 
dous replacement market for ma- 
chine tools as revealed in the seventh 
American Machinist Inventory of 
Metalworking Production Equipment 
(more than 1 million of the nation’s 
machine tools were shown to be 10 
years old or older). He mentioned the 
Navy’s program of finding out how 
many obsolete machines it has in its 
yards and then applying the yard- 
stick of savings made by replacing 
them with new machines, thus justi- 
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fying Congressional appropriations 
for purchase of new machines. 
Other armed services probably will 
follow the Navy’s lead in apprais- 
ing the value of replacing their old 
tools. 


“Spending for Profit’ 


Machine tool buyers are purchas- 
ing “the effective use of invested 
capital” and are “spending for 
profit,’ M A Hollengreen, president 
Landis Tool Co and president Na- 
tional Machine Tool Builders’ As- 
sociation, said. “The mechanical im- 
provements, electronic controls, im- 
proved devices for automation and 
even the gadgets may arouse the 
enthusiasm of the operating man, but 
they mean very little unless they 
can be translated into financial sav- 
ings for the benefit of the financial 
man.” 

These benefits interest the financial 
man, Mr Hollengreen stated: 1) in- 
creased output per manhour; 2) re- 
duced overhead through greater 
safety, lower maintenance, scrap 
reduction, lowered downtime, sav- 





AMTDA PRESIDENT Raymond 
Vidinghoff, who presided and was key- 
note speaker at AMTDA’s 31st spring 
meeting 


ings in floor space, better operating 
morale, elimination of operations, 
faster assembly of finished product; 
3) improvement in product to get a 
competitive advantage or in new 
products to achieve diversification; 
4) rapid recovery of his investment 
in new machines in the form of taxes. 
Mr Hollengreen hammered home 
the idea that “the worst cost we 
have to bear is almost always the 
money we do not spend.” Machine 
tool users should not be “penny wise 
and pound foolish.” The Machine 
Tool Show will set off a chain re- 
action of replacement that will mul- 
tiply with the ensuing years. The 
best way to sell a machine tool is 
to demonstrate it in operation on 
a plant floor. “The whole concept 
of the Machine Tool Show is actual 
demonstration of many machines be- 
fore all possible customers at one 
convenient central location.” 


Builder-Distributor Liaison 


Machine tools are being built bet- 
ter and sold and distributed more 
effectively today than ever before as 
a result of the close bond and un- 
derstanding between builders and 
distributors, Mr Hollengreen de- 
clared. Much of this progress stems 
from the effective work programs of 
the two associations, the AMTDA 
and the NMTBA. 

“As long as we retain preeminence 
in design, nobody but nobody can 
have a machine tool industry like 
ours,” Tell Berna, general manager 
NMTBA, said. The sales engineer 
who thinks that he can do a better 
job is important to the industry. The 
industry’s reliance for prosperity 
gets back, in the end, to the indi- 
vidual salesman. Upon his efforts 
depends whether the industry goes 
up or slides down. 


New Tool Orders Are Up 


The industry booked about $60 
million of new orders in December, 
Mr Berna reported. January and 
February were about on a par with 
December. He estimated that the 
federal government will place $145- 
$160 million of machine tool orders; 
but these orders will not be felt by 
the industry until late this year and 
in 1956. It is doubtful whether any 
of the reserve machine tools ordered 
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AMTDA MEETING (continued) 


will be shipped until the latter part 
of next year. 

Renegotiation probably will be 
continued by Congress fer another 
two years, Thomas R Rudel, presi- 
dent Rudel Machinery Co Inc and 
chairman government relations com- 
mittee, predicted. Most of the dis- 
tributors have now been cleared in 
renegotiation proceedings for 1951 
and 1952, he said. He introduced 
various subcommittee chairmen who 
presented brief reports. 


Screen Surplus US Tools 


Continued screening of govern- 
ment surplus machine tools, to find 
out what should be retained and 
what should be scrapped, was urged 
by Mr Hanson, reporting for the 
subcommittee on permanent defense 
capacity. He said that Air Force 
holdings at Omaha, Neb, and 





Marietta, Ga., have recently been 
surveyed by a team partly comprised 
of machine tool distributors. The 
Defense Department, he said, is 
grateful for this assistance. He ex- 
pressed satisfaction over the future 
planing on machine tool mobiliza- 
tion needs being done by government 
agencies. 


The bill that failed 


Few people realize that the more 
rapid depreciation formulas for pro- 
duction equipment, namely the 
sum-of-the-digits method and the 
double - declining - balance method, 
just escaped being casualties as a 
result of the narrow defeat of the 
tax revision bill sponsored by the 
Democrats, Joseph F Owens Jr, J F 
Owens Machinery Co, stated. He said 
that the machine tool industry has 
been asked to help the Treasury De- 


Standard four-spindle Excello borer . . . 


Precision boring machine (upper right) 


is modified with built-in electrical 


controls, circuitry, tape reader and manual controls housed in control cabi- 
net (left). Operator (foreground) is punching hole coordinates on tape 


MINNEAPOLIS—Believed to be the 
first successful application of the 
punched-tape principle of automatic 
operation to a precision boring ma- 
chine is a system developed by Minn- 
eapolis-Honeywell Regulator Co te 
convert a standard, four-spindle 


168 


Excello boring machine to the auto- 
matic production of instrument-gear 
trains. 

The tape-controlled precision 
borer, according to a company 
spokesman, is ideally suited for me- 
dium-sized production lots and “tool- 


partment revise the useful life of 
machines and the classification of 
machine tools in the controversial 
Bulletin F of the Internal Revenue 
Department. 


The Machine Tool Show 


Frank Habicht, Marshall & 
Huschart Machinery Co, outlined the 
services that the AMTDA expects 
to render at the Machine Tool Show. 
He expressed the belief that visitors 
will have less trouble getting hotel 
rooms this year than in 1947 because 
no preview day is scheduled. There 
is ample provision for advance 
registration. Some 3000 automobiles 
can be accommodated in the park- 
ing lots adjoining the show build- 
ings. The objective, he stated, is to 
double the number of visitors in 
September compared with the previ- 
ous show (75,000 in 1947). 


is tape-fed electronic signals .. . 
Coordinates punched on tape are fed 
into reader mechanism. Control knobs 
adjust linear travel, rotary motion 


ing and setup costs are substantially 
lower than for punch-press piercing 
dies or drill-ream jigs—and operat- 
ing costs are less than for jig bor- 
ers.” Tape preparation requires 
about 5 minutes per hole; complete 
changeover from one part to another 
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New Standards for Stub Taps Developed 


By NSMPA Gain Wide Member Acceptance 


CLEVELAND — New standards for 
stub taps, developed by a committee 
of the National Screw Machine Prod- 
ucts Association, have gained wide- 
spread acceptance among NSMPA 
member companies, according to 
Committee Chairman C J Baumgart, 
Screw Machine Engineering Co, 
Chicago. 


Shorter Taps 


The new standards decrease the 
overall length of the tap, with the 
shank of the tap made to the nominal 
OD of the tap. Shank diameters 
will be ground concentric with 
threaded portions to insure align- 
ment. Standardization of shank di- 


Cuts Gear-Train Production Costs 


ameters will eliminate special-size 
bushings. And squares on the tap 
will be eliminated, except for two 
smal] flats on the ends of the shank 
to be used as a driving surface in 
making the taps. Elimination of the 
conventional long-squared portion 
of the taps will give greater bearing 
surface in the bushings—thus im- 
proving alignment between tap and 
work and guaranteeing better hold- 
ing power. 

The new stub tap is ready for use, 
thus saving setup time. Having a 
perfect concentric shank, it fits 
standard bushings. And the new tap 
will have a perfect factory-ground 
chamfer, will be stronger and more 





that control linear travel and rotary motion. . . 

Loop plastic tape sends out impulses to regulate linear travel of crossslide 
(lower left) and rotary motion of holding fixture (center). After complete 
tape has been read, machine stops to permit finished-part removal 


can be accomplished in about half 
an hour. Setup is done this way: (1) 
adapter ring is attached to rotary 
fixture, (2) cutting tools are moun- 
ted in the four spindles, (3) punched 
tape is placed in reader of control 
circuit, (4) blank is inserted in fix- 


American Machinist + April 11, 1955 


ture, and (5) operator presses but- 
ton to start operation. Machine stops 
automatically when all of tape has 
been read. Pieces can be changed 
by putting in a new adapter ring and 
feeding in a different tape. When a 
small number of special plates is 


economical. The new stub tap does 
not attempt to change existing tap 
standards. Rather, these standards 
are intended to supplement existing 
standards with an additional line of 
taps that improve convenience and 
accuracy, extend tap life, and permit 
automatic screw machine tap users 
to insert them into machines with- 
out alterations. 


Available in June 


The new taps are in production at 
Besly-Welles Corp, Beloit, Wis, and 
will be available in June. Engineers 
of that firm have worked closely 
with NSMPA’s committee in their 
development. 


wad dda 


to bore shaft holes in gear plates 
Machine achieves tolerances to plus 
or minus 0.005 in., preventing bind- 
ing or backlash 


needed, machine can be manually 
operated by adjusting 10 knobs to 
control linear travel of cross-slide 
and rotary motion of the holding 
fixture. Information is fed in incre- 
ments of 0.0001 in. over linear range, 
and 0.01 degrees over rotary. 
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News of Metalworking... 





GE’S FABULOUS “BUILDING 85”: 
Townspeople Get a Look at $7-Million Worth of Mechanization 


SCHENECTADY—General Electric’s 
hush-hush Building 85, housing its 
completely new 712- to 30-hp elec- 
tric motor plant, has at last been de- 
scribed in local newspapers—as a 
result of an open house for some 
2000 employee families and com- 
munity leaders March 19. 

Design of Building 85 began about 
three years ago, and the plant has 
been in service for the past six 
months, replacing a line at Lynn, 
Mass, doubling capacity by incor- 
porating the latest ideas in fabrica- 
tion and assembly. Cost of moderni- 
zation was over $7 million. 

Speaking at the employee open 
house, Olaf F Vea, general manager 
of the Medium Induction Motor 
Dept, pointed out that the building 
symbolizes a “step in the elevation 
of the American working man from 
laborer to technician.” In replying 
to union criticisms that such mech- 
anization workers, Vea 
said: “A found that 


displaces 


recent survey 


one person in every five owes his 
job to products GE didn’t make nine 
years ago. This means that new 
products have created 45,000 new 
jobs at GE since 1945.” 

More people are now employed in 
Building 85 than when it was used 
by the cable department. There are 
three assembly lines, two on stand- 
ard motors, one on specials. Accord- 
ing to newspaper reports, lamina- 
tions are punched in two presses 
connected by magnetized underfloor 
belt conveyors, then stacked, in- 
sulated, and welded in a continuous 
furnace process. Frames are ma- 
chined in other auto-units, as is as- 
sembly except for inserting coils. 
Even the floor sweeper is motorized. 
(Only article describing elements of 
the new setup was in AM for Dec 
20 ’54, p 110-112.) 

In describing the setup, Mr Vea 
said: 

“Right now the machines we have 
been using for building motors are 


20 to 30 years outdated. All we have 
done here is introduce machines 
which men can use to build the kind 
of motors our industry demands to- 
day. The automobile industry is 
much more mechanized yet 
now employs far more people than 
it did 20 years ago. 

“We will never be able to elimi- 
nate people. We need them now and 
we will continue to need them in in- 
creasing numbers and as we 
shift our emphasis from one type 
of job to another we will help our 
employes move into the newer jobs. 

“Improved machinery means very 
real benefits to employes. You may 
wonder as you watch the men at 
their machines whether the new ma- 
chinery makes their jobs more rou- 
tine and less interesting. I think I 
am speaking for most of the men 
when I say that mechanization helps 
provide greater job variety and 
stimulation. Even maintenance jobs 
become more interesting.” 


Plastic-Magnesium Sandwich Makes Suitcases 


Magnesium and vinyl wedded here ... 


Key stage 


in production of magnesium suitcases is the 
bonding of a decorative vinyl coating to the magnesium. 
Sheet magnesium is heated in oven to 350 F. Vinyl sheet is 
coated with Marvinol adhesive and rolled on the magne- 
sium as the latter leaves the oven. Special laminating 


process developed by Dow and Shwayder Brothers can be 
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... are bent as one 


also applied to coil magnesium. Bond is so tight that 
separating the two tears out metal. Bonded product is 
punched, sheared, and formed like any sheet metal to 
produce new Samsonite luggage. Hardware is made from 
aluminum die castings anodized to a gold color 
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Plymouth tools new engine plant . . 


for Detroit operation by fall of 55. Plant will triple 
Plymouth V-8 engine output, will consist of old Mound 


Road plant plus a new addition 


. and Curtiss-Wright gets a new press 
World’s biggest (12,000 ton) horizontal steel extrusion 
press will extrude steels, titanium and non-ferrous 
alloys for Air Force at Curtiss-Wright Buffalo 


Companies in 


Titanium Metals Corp of America 
has cut titanium prices: 55¢ less per 
lb for sponge to $3.95; mill products 
—sheet, strip, bar, billet, wire and 
plate—$1 to $3 less per lb. Reason: 
more efficient and sustained output. 


Boeing Airplane Co is cutting its 
Wichita, Kansas, plant workforce 
from 29,000 to 25,500. Reason is a 
cutback as B-47 output phases out. 
Workforce will again build up as 
B-52 output grows. 


North American Aviation Inc is de- 
veloping the SM-64 “Navaho” long- 
range surface-to-surface guided mis- 
sile at its Downey, Calif, plant. 


Pittsburgh Gear Co has _ installed 
$150,000 worth of heat-treating 
equpiment to enable it to case- 


harden gears as large as 72-in. dia 
with face width of 30 in. and a 
maximum load of 8500 lb. 


Olin Mathieson Chemical Corp ex- 
pects its new East Alton, Il, roll 
bond plant to be finished by spring. 


Harvey Machine Co, Torrance, Calif, 
has been awarded a $1.3-million con- 
tract to make 2.4-million 40-mm pro- 
jectiles for the Navy. 


General Electric Co plans to build a 
$15-million home cooling equipment 
plant at Tyler, Texas. Completion of 
the 350,000-sq-ft plant is slated for 
fall of 1956. 


American Machinist + April 11, 1955 





* 


* Osis 





the News... 


Twin Coach Co, Kent, Ohio, is nego- 
tiating for purchase of Davey Com- 
pressor Co of that city, plans to make 
it a subsidiary. 


Borg-Warner Corp’s Ingersoll-Kala- 
mazoo Division has acquired Brooks 
Equipment & Mfg Co, Noxville, 
Tenn, maker of materials handling 
equipment, and will operate it as a 
subsidiary. 


Cleveland Automatic Machine Tool 
Co is negotiating for purchase of 
J H Day Co, Inc, Cincinnati maker 
of food processing machinery. At 
present, Cleveland Automatic has a 
30-day option to buy all outstanding 
Day common stock for an undis- 
closed price. Day would be operated 
as a subsidiary. 


National Radiator Co and U S Radi- 
ator Corp stockholders have ap- 
proved a merger of the two com- 
panies. 


Thompson Products Inc, Cleveland, 
is buying White Motor Co’s 370,000- 
sq-ft Cleveland plant for $3 million, 
will use it to relieve manufacturing- 
space pressure at its Tapco plant in 
Euclid, Ohio. 


General Electric Co has received 
cancellation orders for 1500 jet en- 
gines from the Air Force. Reason: 
engines on hand are lasting longer 
than expected, and fewer need be 
stockpiled. 


P 
z 
x. 
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Westinghouse Electric Corp has 
shipped its first automatic anti-air- 
craft guns to the Navy under a $33- 
million contract. 


General Motors Corp’s Allison Divi- 
sion plans to spend $75 million in the 
next four years for facilities for the 
development and testing of turbojet 
and turboprop aircraft, both mili- 
tary and civilian. Allison will con- 
struct an addition to its engineering 
facilities and an addition to its model 
shop and assembly plant near In- 
dianapolis. This enlarges develop- 
ment space from 500,000 sq ft to 
nearly 1-million sq ft. 


American Locomotive Co, Schenec- 
tady, has acquired the Carter Craft 
fin tube process of heliarc welding 
longitudinal fins to tubes for heat 
exchangers. 


American Brass Co will build a $13- 
million copper sheet, strip, rod and 
tubing mill in Los Angeles County. 
It will employ 500. 


Western Electric Co Inc has been se- 
lected by the Air Force as prime 
contractor for the Distant Early 
Warning Line. 


Peerless Electric Co, Warren, Ohio, 
will break ground this month for a 
$350,000 plant to house its Fan & 
Blower Division. 


Scovill Mfg Co, Waterbury, Conn, is 
acquiring DeLong Hook & Eye 
Co, Philadelphia, will continue its 
present output. 
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WARNER & SWASEY CO ELECTIONS ... Walter K Bailey (left), vice presi- 
dent, manufacturing, to president, succeeding Chas J Stilwell, head of the com- 
pany since 1939, named chairman of the board 


Names in the News... 


Frank L Marshall, formerly vice 
president and general manager of 
Mayhew Steel Products, Inc, Shel- 
burne Falls, Mass, has been ap- 
pointed sales manager of Utica Drop 
Forge & Tool Corp’s Tool Division. 


Edward C Conner, production con- 
trol manager of Walworth Co, New 
York, has been appointed works 
manager of the company’s Greens- 
burg, Pa, Works. He succeeds Carl 
F Lundbom, who has retired after 
43 years’ service with the organiza- 
tion. 


Chrysler Corp changes: Hayward F 
York, operating manager of the De- 
troit Tank Plant, to a similar post 
at the Jet Engine Plant; and William 
M Williams, formerly executive as- 
sistant to Mr York, to succeed him. 


John S Davey, assistant general sales 
manager, has been promoted to vice 
president of Russell, Burdsall & 
Ward Bolt and Nut Co, Port Ches- 
ter, NY. 


M Harry Pendergast, president of 
Maumee Machine & Tool Corp, To- 
ledo, Ohio, has been elected presi- 
dent of Air-Way Industries, Inc, 
Toledo. He succeeds Joseph H Nuffer, 
named chairman of the board. Dewey 
M Dow has been appointed vice 
president, manufacturing. : 


American Machine & Foundry Co 
mames new vice presidents: Tad 
Stanwick, Robert W Kerr, and Frank 
P Downey. The three men have been 
serving as group executives, and 
will continue in that capacity. 





Ben H Ward, assistant treasurer of 
Lees-Bradner Co, Cleveland, has been 
appointed manager of the company’s 
Factory Division 


J B Sewell, general sales manager 
of Garlock Packing Co, Palmyra, NY, 
has been elected a vice president. 
He will continue to direct sales in 
the US and in Canada through the 
Canadian subsidiary. 


Robert B Murray, Jr, recently re- 
signed Under Secretary of Commerce 
for Transportation, has been ap- 
pointed special assistant to the 
president of the Baldwin-Lima- 
Hamilton Corp, New York. Mr. Mur- 
ray will make his headquarters in 
Philadelphia. 


Roy L Blanchard, vice president, 
operations, of Beaver Precision Pro- 
ducts, Clawson, Mich, has been 
elected president and general man- 
ager. He succeeds Aubrey E Stread- 
wick, who has resigned as chief 
executive, and will continue as a 
director of the company. 





Franklin Farrel III, executive vice 
president of Farrel-Birmingham Co, 
has been elected president to succeed 
Franklin R Hoadley, retiring May 1. 
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Joseph A Geuss, engineering supervi- 
sor at Clearing Machine Corp’s Chi- 
cago plant, has been appointed chief 
engineer of the Hamilton, Ohio, plant 


D Pierson Smith, assistant secretary 
and treasurer of National Broach & 
Machine Co, Detroit, has been elected 
vice president, sales 
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MICROMATIC HONE APPOINTS ... Don S Connor (left), executive vice pres- 
ident, to the additional post of general manager; William H Harris, Jr, vice 
president, engineering, to vice president and assistant general manager (AM 
March 28, p163) 


American Society of Tool Engineers 
elects national officers; Dr Harry B 
Osborn, Jr, technical director of 
Ohio Crankshaft Co’s Tocco Division, 
named president to succeed Joseph 
P Crosby, vice president of Lapointe 
Machine Tool Co, Hudson, Mass; 
H C MeMillen, plant manager, Phil- 
co Corp, Bedford, Indi, first vice pres- 
ident; H E Collins, manager, process 
engineering department, Hughes 
Tool Co, Houston, Texas, second vice 
president; R C W Peterson, president, 
Peterson Engineering Co, Toledo, 
Ohio, third vice president; Wayne 
Ewing, president, Arrowsmith Tool 
& Die Co, Los Angeles, Calif, fourth 
vice president; Harold D Long, pres- 
ident, Scully-Jones & Co, Chicago, 
treasurer; and John X Ryneska, 
General Electric Co, West Lynn 
Mass, secretary. The Society’s first 
honor awards went to: Ernest R 
Breech, Ford Motor Co’s board 





Fred H Colvin, editor emeritus of 
American Machinist, has been awarded 
the 1955 ASTE Gold Medal for out- 
standing contributions to industrial 
progress during his 69-year career as 
author and editor 
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chairman — the ASTE Progress 
Award as “foremost manufacturing 
executive .. .”; Philip M McKenna, 
president of Kennametal, Inc, La- 
trobe, Pa, —the ASTE engineering 
citation for “. . . contributions to the 
development of carbide materials 
and tools and their application . . .”; 
O B Jones, president and founder of 
the Detroit College of Applied 
Science,—the Joseph A Siegel Me- 
morial Award for outstanding con- 
tributions to the Society. 


Firth-Loach Metals Inc, McKeesport, 
Pa, appoints: Harold O Warnock, 
formerly chief engineer of research 
department in charge of testing at 
Firth-Sterling, to the post of chief 
plant engineer; and Jack H Powers, 
former superintendent of X-ray 
Diffraction and Metallographic La- 
boratories at Firth-Sterling, to super- 
intendent of X-ray & Metallography. 





Vincent E Lysaght, divisional mana- 
ger of the Helicoid, Campbell Machine 
and Wilson divisions of American 
Chain & Cable, New York, has been 
appointed general sales manager of 
the company 





William Taylor, purchasing agent for 
Detroit Bevel Gear Co, has been named 
assistant to the president, in charge 
of operations 


Robert G Hess, manager of the Wor- 
cester Division of the Washburn Co 
of Worcester, Mass, and Rockford, 
Ill, has been named general mana- 
ger of the company and its subsidi- 
aries. He succeeds John S Tomajan, 
who continues as Washburn and 
Michigan Wire Goods Co president, 
and as chairman of the board of 
Andrews Wire Works of Canada Ltd, 
Watford Ontario. Albert L Zuck, 
assistant manager of the Worcester 
Division, takes over Mr Hess’s post. 


Lunkenheimer Co, Cincinnati, Ohio, 
appointments: Eibe W Deck, form- 
erly vice president and works man- 
ager of Wico Electric Co, West 
Springfield, Mass, to vice president, 
production; Earl F Riopelle, former 
vice president, engineering, of Hou- 
daille-Hershey Corp, Detroit, to vice 
president, engineering and research; 
Chester C Isekeit, treasurer and con- 
troller, to vice president and treas- 
urer; and Melvin W Pauly general 
sales manager, to vice president, 
sales. 


Joseph I Bosi, associated for the past 
five years with the Hydro-Line 
Manufacturing Co, Rockford, Ill, has 
been appointed chief engineer. 


Keith Sorenson, chief engineer of 
Air Equipment Co, Los Angeles, 
Calif, has been named vice president- 
engineer. 


OBITUARY 


Hannibal Choate Ford, 77, founder 
of the Ford Instrument Co, New 
York, and inventor of the first me- 
chanical control-computer for naval 
gunfire, died March 12 at his home 
on Long Island, NY. 
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Automatic Grinder 


Belock has completed development 
of a fully automatic precision gear 
grinder for spur and helical gears. 
Although a high-production ma- 
chine, it was designed to make short 
runs economically feasible. 

Expensive tooling has been elim- 
inated. A special involute dial is set 
to proper index number to produce 
involute shape for particular size 
gear to be ground. Three change 
gears are selected for the number of 
teeth on the gear and the proper 
dressing cam is inserted in the dia- 
mond dresser. It is stated that a 
complete setup can be made in 60 
minutes compared with eight hours 
on some other machines. 

Operating cycles are programmed 
on the control console. One operator 
can tend several machines—simplic- 
ity of design eliminates the necessity 
of specially trained personnel. All 
hydraulic, electrical, and mechanical 
components are located to make ser- 
vicing fast and simple. 

Automatic dress interval is set on 
the control console to eliminate 
judgment error. At end of preset 
interval, grinding wheel automatic- 
ally positions itself for dressing and 
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Handles Spur and Helical Gears 


light goes on to signal operator who 
sets amount of dressing on dial and 
turns a lever to start operation re- 
quiring about 30 sec. 

Capacity of machine is % to 7%- 
in. pitch dia and it will handle 4 to 
32 pitch. Grinder is 48x36x70 in. 
high; total power consumption is less 
than 1.7 hp. 

The tooth form is generated with 
a single grinding wheel on which 


multiple annular rack gear forms 
have been dressed. These gear forms 
are in varying diameters so that in 
one pass of the worktable several 
teeth are generated progressively in 
rough, semi-finished, and finished 
form. Root fillet radii can be ground 
as a continuous part of flank grind- 
ing. 
Belock 

Point, NY 


Instrument Corp, College 





_ p> Stagger-Tooth Side Mills 


Standard stagger-tooth side milling 
cutters, and interlocking side or 
straddle mills in various sizes have 
been added to the Helicarb line. 

Four-tooth design provides ade- 
quate chip load to accommodate mill- 
ing machines without high speed 
spindles and fast table feeds. Double 
keyways permit several cutters to 
be interlocked, or spaced for straddle 
milling. Standard cutters available 
in RH and LH, half-side-mills, and 
have 25° true helix teeth. 

Sonnet Tool & Mfg Co, 576 N Prairie 
Ave, Hawthorne, Calif 
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Materials and Parts... 








New Cincinnati Radial Drill 
Has Flame-Hardened Column 


Cincinnati reports the first radial 
drill with flame-hardened column. 
It is engineered to provide a thick- 
walled centrifugal casting, accur- 
ately turned on high-speed lathes, 
surface flame-hardened, then finish- 
ground to close tolerances. 

The machine, termed Hardclad, 
features two-lever, direct-reading, 
color-match, spindle-speed and feed- 
shift dials, with all controls grouped 
in easy reach. Nine spindle speeds 
and six power feeds are provided, 
with speed and feed shafts mounted 
in anti-friction bearings. The alloy 
steel No. 3 MT spindle is mounted 
in four anti-friction bearings. The 
entire internal mechanism is force- 
spray lubricated by oil pump. 

The 1%-hp main drive motor is 
mounted on arm to left of column, 
providing counterbalance. Power is 
transmitted through silent chain and 
drive shaft—no parts of main drive 
arrangement are concealed in the 
head. 

Safeguards include electrical panel 
built into back of arm. The raise- 
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lower pushbuttons are covered by 
a guard. Stability is provided by the 
new waffle-ribbed base. 

The radial is a 3-ft-arm, 71-in.-col- 
umn machine with a drilling capacity 
of 1% in. in cast iron. It drills to the 
center of a 77-in.-dia circle. 

Accessories such as coolant, uni- 
versal or box tables, side bases, and 
work light are available. Write man- 
ufacturer for catalog D-133. 

Cincinnati Lathe and Tool Co, Cin- 
cinnati 9, Ohio 


Electro-Magnetic Chuck 


Electro-magnetic chuck, 10 and 12- 
in. dia, incorporates “Crow-Foot” 
face pattern with 48 radial magnetic 
gripping edges equal to 91 lineal 
inches of magnetic engagement on a 
10-in.-dia face. Greater number of 
radial magnetic lines, and their close- 
ness, produces much stronger grip 
on work that is ordinarily hard to 
hold. 

Magnetic Holding Devices, 2034 E 
22nd St, Cleveland, Ohio 
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Hardinge Chucking Machine Features 
Three-Selector Variable Drive 


Models HCT and HC chucking ma- 
chines incorporate a three-position 
speed control lever at the headstock 
to permit shifting from one speed 
to the other without stopping the 
machine. Any three speeds within 
the 125 to 3000-rpm range may be 
preselected by adjusting master cams 
located inside the motor compart- 
ment door. 

Model HCT features a single-point 


production threading head, elimin- 
ating the need for large, expensive 
die heads and collapsible taps and 
chasers. With one leadscrew and 
follower, plus a low-cost %-in. 
square tool bit, any diameter thread 
of the same pitch can be cut at high 


production speeds. Model HC is 
available without the threading 
head. 


Hardinge Brothers, Inc, Elmira, NY 








Ettco Tool Multiple Head 
Driven By Flexible Shaft 


Model 600 flexible-shaft-driven ad- 
justable-spindle multiple head is a 
lightweight unit designed for tap- 
ping and drilling up to six holes on 
any machine. Positioning of spindles 
is accomplished by adjusting arms 
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moved in or out or transversely 
while unit is operating. Jig-bored 
templets can be supplied in place of 
adjusting arm where fixed-center 
set-up is desired. Individual shafts, 
spindles, and adjusting arms are re- 
movable as integral units. 

Conversion from drilling to tap- 
ping merely requires the addition of 
standard tapping face plate and re- 
placement of dri!l collets with inter- 
changeable floating tap collets. A 1:1 
drive ratio permits the unit to be 
used for leadscrew tapping. Unit in- 
corporates one-piece hardened and 
ground grease-lubricated gears in 
driving head; grooved precision-type 
ball bearing thrusts for each spindle; 
hardened and ground guide rods 
running in bronze bushings in the 
aluminum alloy head. 

Capacities range from 1/32 to 5/16- 
in. drills in steel and No. 6 to 5/16-in. 
taps in aluminum. Maximum bolt 
circle is 6% in. Minimum center dis- 
tance between spindles is 15/16 in. 

Ettco Tool Co, Inc, 594 Johnson Ave, 
Brooklyn 37, NY 





Press-Rite 45-ton Model 


Has Built-in Steel Tierods 

Model No. 45 open-back, inclinable 
press is a 45-ton unit added to the 
Press-Rite line. Heavy-duty frame 
has built-in high tensile steel tie- 
rods to reduce deflection and in- 
crease die life. 

Press is available with single- 
stroke safety mechanism, cam-actu- 
ated automatic brake, and four-point 
mechanical clutch. If desired, it may 
be equipped with an Air-flex air- 
friction - drum - design clutch, and 
brake with electric controls. 

Model has standard stroke of 3-in.; 
4-in.-dia crankshaft at main bear- 
ings; max stroke of 6 in., with 2-in. 
adjustment of slide. Bolster area is 
20x30 in. With mechanical clutch, 
standard speed is 90 sfpm; when 
equipped with air-friction clutch, 
higher speeds are possible. Over-all 
height is 69% in. from floor to center 
of crankshaft. 

Sales Service Machine Tool Co, 2363 
University Ave, St Paul 14, Minn 


Electronic Industrial Trucks 
Guide-O-Matic truck or tractor, re- 
quiring neither operator nor physical 
connection, follows a route set by a 
guide wire strung from the ceiling. 
Completely automatic unit moves 
loads at any speed desired. 

Radio waves that control the unit 
are transmitted over the wires by 
means of signal boxes installed at 
desired locations throughout the 
plant. By pressing a button, truck 
comes immediately to station from 
which signal originated. 

Guide wire is easily strung from 
ceiling along desired routes, or it 
may be laid into a small slot in the 
floor. 

Barrett-Cravens Co, 628 Dundee Rd, 
Northbrook, Ill 


American Machinist + April 11, 1955 









MACHINES AND ATTACHMENTS 


1 LATHE—Logan Engineering Co, 

Chicago 30, Ill. 4-page bulletin 14-L 
contains illustrated data on 14-in. Model 
6560 with variable speed drive, speeds up 
to 1200 rpm, 40-in. center distance. Spec- 
ifications, accessories and attachments in- 
eluded. 


2 GAP PRESSES—Minster Machine 

Co, Minster, Ohio. 12-page illustrated 
bulletin covers Gl Series of fabricated steel 
units from 75 to 200 tons, fixed base or 
inclinable. Features and specifications in- 
cluded. 


3 TOOLROOM LATHE — Hardinge 

Brothers, inc, Elmira, NY. 24-page 
bulletin HLV illustrates and describes 10-in. 
Model HLV incorporating pushbutton in- 
finite spindle speed control (speeds from 
125 to 3000 rpm) and independent variable 
electric feed for carriage and cross-slide. 
Operating features, specificatiens, tooling 
accessories covered. 


4 SURFACE GRINDER — Thompson 

Grinder Co, Springfield, Ohio. 9-page 
illustrated catalog describes Type CX hy- 
draulic units; table work surfaces from 
80x72 to 36x240; table s from 10 to 
100 fpm. Complete specifications and op- 
tional auxiliary equipment included. 





% METAL-CUTTING LATHE — Delta 
; Power Tool Div, Rockwell Mfg Co, 
b Pittsburgh 8, Pa. 8-page folder illustrates 
{ line of 1l-in. units. Ten basic models de- 
scribed, with specifications and standard 
equipment. Design features and accessories 
pictured. 


ro VERTICAL BENCH MILLING MA- 
iE CHINE—Elgin Tool Works, Chicago 
i 13, IU. 4-page bulletin illustrates design 
features of Model VM-2. Max distance 
from spindle to table, 7% in.; five speeds 
ranging, for example, from 600 to 6000 
rpm with 1750 rpm motor. 


7 PRESS BRAKES & BRAKE DIES 

—Service Machine Co, Elizabeth, NJ. 
8-page folder illustrates and gives spec- 
ifications on SEMCO steel brakes and forged 
steel dies. Standard dies up to 12 ft avail- 
able. 








American Machinist + April 11, 1955 


FREE Catalogs, Booklets, Charts, Calculators 


FYI — these initials symbolize information that’s important. And 
there is much of importance in the literature listed here. To get 
the ones you need, all you do is fill out one coupon for each book- 
let you wish to order. Indicate in the circle on the coupon the 
number of one catalog wanted. When you have filled out a card, 
detach, stamp, and mail. We'll do the rest. 


5 DRILLING MACHINE—Edlund Ma- 

chinery Co, Cortland 2, NY. 4-page 
bulletin 160 illustrates. Model 1F, in pedes- 
tal and bench type, with from one to six 
spindles, speed ranges from 625 to 10,000 
rpm. 


POWER PRESS—Sales Service Ma- 
chine Tool Co, St Paul 14, Minn. 
Bulletin describes Press-Rite No. 45, a 45- 
ton, open back, inclinable unit with built- 
in steel tierods and extra-heavy 4-in. crank- 
shaft at main bearings. Lists specifications 


and extra equipment available. 
10 GRINDERS — Besly-Welles Corp, 
Grinder Div, Beloit, Wis. 16-page 
illustrated catalog 200 describes complete 
lime of double horizontal disk grinders 
ranging from 3 to 50 hp, using from 12 
to 72-in.-dia wheels. Application and con- 
struction data, and work feed fixtures in- 


cluded. 


11 SLOTTER—Lobddell United Division, 

United Engineering & Foundry Co, 
Wilmington 99, Del. 4-page bulletin pic- 
tures Lobdell Dill unit (mechanical) avail- 
able in two models, Universal or Standard, 
12, 18, and 24-in. stroke. Former has 
swiveling head for angular surfaces with 
16° adjustment either side of center; latter 
has non-swiveling head. 


TOOLS AND ACCESSORIES 


1 BROACHES — American Broach & 
Machine Co, Ann Arbor, Mich. 33- 
page illustrated, revised catalog 450 covers 
broach design, internal and surface units, 
broach pullers, keyway broaching, resharp- 
ening and maintenance. Second section 
deals with machines, internal and surface 
broaching operations, and fixtures. 
13 CARBIDE BLANKS, TOOLS, IN- 
SERTS—Vascoloy-Ramet Corp, Wau- 
kegan, IU. 45-page catalog VR-442 illus- 
strates complete line; technical data on 
proper grade selection; new standard blank 
and rectangular strip sizes; triangular, 
square, and round inserts in throw-away 


length; prices included. 

14 TOOLS—L S Starrett Co, Athol, 
Mass. 464-page 75th anniversary cat- 

alog (No. 27) contains illustrated infor- 

mation on complete line of mechanics’ hand 


measuring tools and precision instruments, 
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steel tapes and rules, dial indicators and 
gages, saws, band knives, precision ground 
die and flat stock. Sectionalized and in- 
dexed, it includes operational instructions 


and applications. 
15 CHUCKS—Horton Chuck Division, E 
Horton & Son Co, Windsor Locks, 
Conn. Combination catalog and net price 
selector, No. W-200, describes Horton's 
lathe chuck additions: the 8 and 6-jaw Tru- 
Set adjustable unit in sizes from 3 to 12 
in. (guarantees 0.0002 TIR), and the 
Windsor Meehanite model, 2 to 12 in. 
16 HEIGHT GAGE-—B & J Tool Co, 
Poughkeepsie, NY. IOlustrated bul- 
letin describes unit which can be con- 
verted into small comparator by using a 
serrated, hardened, lapped anvil. Fast- 
setting gage can be used with any AGD 
indicator. 


} AIRCRAFT DRILLS — Whitman & 

Barnes, Plymouth, Mich. Illustrated 
cireular gives specifications and prices of 
high-speed extension and threaded shank 
drills for hard-to-reach operations. 


1 STEREOMICROSCOPES—Bausch & 

Lomb Optical Co, Rochester 2, NY. 
88-page brochure provides illustrated, de- 
tailed information on applications of 3-D 
microscopes for various assembly and in- 
spection operations. Proper unit for specific 
type of work can be determined by using 
10-question automatic model-selector card 
provided. 


1 COMPARATOR CHARTS — Van- 

guard Instrument Corp, Valley 
Stream, NY. Chart service for optical com- 
parators described, several typical cases 
given with cost figures to show savings. 
Also covered are direct-view overlays for 
casting inspection. 


20 UNDERCUT MEASUREMENT 

GAGE — Mueller Laboratory, Mon- 
rovia, Calif. 6-page folder pictures and de- 
scribes instrument with interchangeable 
tips for measuring O-ring and snap-ring 
grooves. Measurement range is 0.187 to 
2.250. Operating details and specifications 
ineludei. 


HEAT TREATING AND WELDING 


21 WELDING PROCESS— Westinghouse 

Electric Corp, Pittsburgh 30, Pa. 17- 
page booklet B-6525 covers performance 
and applications of consumable electrode 
inert gas welding process called West-ing- 
are. Descriptions of fillet, lap, butt, and 
plug welds illustrated; table of physical 
properties given. 


22 AUSTEMPERING & MARTEMPER- 

ING—Ajez Electric Co, Philadelphia 
28, Pa. 7-page Technica! Bulletin No. 600 
on present status covers history of de 
velopment; basic S-curve theory; reasons 
for using; selection factors; equipment re- 
quirements; recent developments, typical 


examples. 
23 THERMOCOUPLE & PYROMETER 
SUPPLIES—Bristol Co, Waterbury 
20, Conn. 66-page bulletin P1238, an il- 
lustrated buyer’s guide and user’s manual, 
contains engineering data on selection and 
installation; recommendations for specific 
applications outlined.Booklet includes acces- 
sories available, as well as thermocouple 
calibration tables based on new NBS Re- 
search Paper 2416 and Circular 508. 
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PLANT SERVICE EQUIPMENT 


e LIFTING EQUIPMENT — Economy 

Engineering Co, Chicago 54, lll. 40- 
page illustrated catalog 55 describes com- 
plete line of materials handiing and over- 
head service machines. Request direct on 
company letterhead. 


2 BLAST-CLEANING MEDIA—Baild- 

win-Hill Co, Trenton 2, NJ. 4-page 
bulletin describes characteristics and per- 
formance of non-metallic, dustless Mono- 
Kleen mineral shot; non-conductive, non- 
corrosive material cleans in one pass over 
urface. 


6 
25 PUMP PROBLEMS—Eco Engineer- 

ing Co, Newark, NJ. 4-page bulletin 
PT includes chart to quickly identify prob- 
able source of failure or erratic performance 
in rotary displacement units. Details 256 
possible mechanical and chemical trouble 


symptons. 
26 INDUSTRIAL HOSE—J N Fauver 
Co, Detroit 1, Mich. 24-page catalog 
65 of hose assemblies, couplings, stems, 
swivels, and accessories gives description, 
specifications, engineering data. 
SAFETY EQUIPMENT — Wilson 


27 Products, Reading, Pa. 64-page il- 
lustrated general catalog covers eye, head, 
respiratory protection, and welding. In- 
cludes ordering info: 


PARTS AND MATERIALS 


28 ELECTRIC VALVES—Skinner Elec- 

tric Valve Division, Skinner Chuck 
Co, Edgewood Ave, New Britain, Conn. 
General catalog on solenoid-operated valves 
describes five basic types and discusses pos- 
sible variations. Includes selection data for 
various applications, and cross-indexed 


price list. 
29 STANDARD ALUMINUM SHAPES 
Harvey Aluminum, Torrance, Calif. 
60-page book illustrates and describes shapes 
available from existing tooling; summarizes 
advantages of aluminum, explains design 
benefits of special shape extrusions, enumer- 
ates mechanical properties and applications 
of aluminum alloys, and standard tolerances 
applicable to average shape. 


3 NUTS—National Machine Producta 

Co, Utica, Mich. 24-page engineering 
data section covers manufacturing and in- 
stallation techniques. Guide chart calculates 
wrench torques for Standard, 12-Pointer, 
Marsden, and Huglock nuts; data on ail 
variables to be considered in relation to 
bolt tightness and wrench torques. 


3 AIR CYLINDERS — Miller Fluid 

Power Co, Melrose Park, ili. 8-page 
illustrated bulletin A-105K presents design, 
construction, engineering, mounting, and 
dimensional data on Miller 200 psi heavy- 
duty units from 1% through 14-in. bores in 
strokes up through 22 ft, and 17 standard 


mounting styles. 
32 GEARING—Foote Bros Gear & Ma 
chine Corp, Chicago 9, Ill. 30-pags 
illustrated engineering manual DR 2 covers 
complete line of Duti-Rated Lifetime Gear- 
ing. Ad] standard sets listed by center dis- 
tance and capacity for selection to suit 
specific applications. 
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Production or Variable Drive 
Optional on Cabinet Lathe 


Improved 9-in.-swing cabinet lathe, 
model 918, features the option of a 
production drive permitting one- 
operator motion for multiple func- 
tions, and variable drive for instant 
selection of speed from 90 to 3750 
rpm. 

Workholding methods have been 
improved and controls grouped for 
operator efficiency. A lever chuck 
closer reduces effort; the 1%-in.-ca- 
pacity draw-in collets mount directly 
in spindle mouth; stationary collets 


have no in or out motion; step chucks 
provide accurate holding of circular 
or Meectar parts. 

Additional features include: dou- 
ble-bevel steelways;  self-aligning 
slide rest; endless V-belt. The head- 
stock spindle revolves on two super- 
precision pre-loaded ball bearings 
and wide spacing of 7% in. on ball 
centers diffuses heat of end-thrust 
preload and distributes radial load. 

Rivett Lathe & Grinder, Inc, Brigh- 
ton 35, Boston, Mass 








New Horton Chuck Line 

The new Horton Tru-Set chuck with 
guaranteed accuracy of 0.0002 in. 
TIR, has microscrew adjustment of 
chuck back which enables lathe op- 
erator to align workpiece within 
limits of accuracy of lathe. Chuck is 
available with 3 or 6 jaws, and each 
has three operating pinions for open- 
ing and closing the jaws. Each is 
supplied with two sets of jaws and 
is available in sizes of 4 to 12 in. in 
dia. The bodies are fabricated from 
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Meehanite and carry lifetime guar- 
antee against breakage. 

Also introduced is the Horton 
Windsor, available from 4 to 12 in. 
in dia, with Meehanite bodies, for 
straight recess and type L and D1 
ASN mountings. 

Horton Chuck Div, The E Horton & 
Co, Windsor Locks, Conn 


High-Lift Platform Truck 


Lift Trucks, Inc has announced the 
K hydroelectric, hand-motorized 
high-lift platform truck. The KHW 
model is manufactured in 2000- and 
3000-Ib capacity. Mast assembly is 
telescopic with roller-type construc- 
tion having lifts of 60, 108, and 120 in. 
Platform is 7-in. lowered height 
minimum, 24 and 26 in. wide. 
Lengths are from 36 to 60 in. 

The KHW features the Dyna dual 
power unit and an articulated frame 
for strength and greater stability. 
The power unit and hydraulic assem- 
bly have a low current draw to give 
longer life to the battery. 

Lift Trucks, Inc, Cincinnati 14, Ohio 


eeewere 
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Collapsible Tap 
The Type MC collapsible tap made 
in five sizes ranging from 1 5/16 to 
3% in, has a micrometer adjustment 
in increments of 0.001 in. Approxi- 
mately three-fourths of the compo- 
nent parts of all five sizes are identi- 
cal and interchangeable. Shanks can 
be detached from tap body and fur- 
nished to fit any machine socket. 

Float between the shank and body 
compensates for slight misalignment 
between the machine spindle and the 
work. Taps can be used for either 
stationary or rotary operation. 
Chasers are all thread-ground and 
can be furnished in regular or over- 
hanging lengths. 

Modern Tool Works, Consolidated 
Machine Tool Co, Rochester 10, NY 





Sonometer Spots Flaws 


Near a Surface 

The Sonometer differs from echo- 
principle detectors in that it can spot 
flaws near a surface and is not af- 
fected by beam angles. It has a sonic 
transmitting head which sends a 
beam directly through the entire test 
object to a separate receiver. Sound- 
heads are available for angular view- 
ing on odd-shaped or inaccessible 
objects. Any irregularity such as 
microscopic cracks, folds in metal, 
air bubbles, grain variations, or gross 
impurities effects a response indicat- 
ing a flaw. 

Items reported to have been suc- 
cessfully tested on a mass production 
basis are: thin metal foil, sheets up 
to 30 in. thick, watch springs, bi- 
metal plates, wire, engine cylinder 
rolls, etc. 

Curtiss-Wright 
NJ 


Corp, Wood-Ridge, 
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Hill Acme Threading Machine 
Meets Varied Requirements 


Model XLA is designed to meet re- 
quirements expected of plant main- 
tenance machine as well as accurate 
production work. It can be adapted 
for threading bolts and studs, as well 
as hollow milling and pointing. De- 
sign is single or double spindle in 1, 
1%, 2, or 2%-in. capacity. 

Carriages are lever-operated and 
shimmed to provide wear compensa- 
tion. An adjustable trip-rod is at- 
tached which automatically opens 
the die head. The constant-speed mo- 
tor is mounted on a hinged base in 
the bed. V-belt drive to four-step 
sheave offers spindle speeds for 
threading all diameters within ma- 
chine range. Speed changes are made 
by depressing pedal to lock stage. 
Double-spindle machines are equip- 
ped with separate motor and starter 
for each spindle. Starting, stopping, 
jogging, and direction of rotation are 
electrically controlled by pushbutton 
station. 

Model LLH die heads are standard 
equipment. The revolving die head 
is opened and closed by a machine 
yoke, which in turn is operated by 
a valve and air cylinder. Die head 
is tripped open automatically at the 
end of each cut by the forward move- 
ment of the carriage. There is a mi- 
crometer adjustment for controlling 
thread diameter while head is in 
motion. Both tangential and radial 
chasers can be used. 

The machine bed is equipped with 
hardened and ground ways. Coolant 
reservoir is covered by a screen and 
removable chip drawer for rapid 
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coolant return. The ground spindle 
is bored to allow the threaded stock 
to pass through it, so by re-gripping 
the work, unlimited thread lengths 
are possible. 

The Hill Acme Co, Acme Machinery 
Div, 1209 W 65th St, Cleveland 2, Ohio 


Polishing, Deburring Machine 
Equipped with Automatic Feed 


Smooth-O-Matic feed machine for 
polishing and deburring metal han- 
dles all types of flat stock and metal 
sheets, single plane curved metal 
surfaces, and modified shaped and ta- 
pered metal pieces. 

Work is fed over the abrasive belt 
at a high rate of speed; unit, report- 
edly low in cost, finishes aluminum, 
stainless, copper, and other metals. 
Minneapolis 22, 


Timesavers, Inc, 


Minn 


Ultrasonic Drill Handles 
Hard Metals and Ceramics 


The Diatron consists of an electronic 
unit capable of developing 500 watts 
of sonic energy at the cutting tool. 
The abrasive is accelerated by a 
water-cooled magnetostrictive unit 
vibrating 25,000 times a second. A 
centrifugal pump circulates water- 
abrasive fluid around the cutting 
edge. 

No outside boring pressure is re- 
quired. The weight of a magneto- 
strictive head creates proper boring 
pressure. Abrasives such as silicon 
carbide or boron carbide can be used. 
Graphs are available to aid in ma- 
chining of resonant drills, or pre- 
formed drills tapered to any end 
diameter between % and 1 in. will 
be supplied on request. 

The unit comes complete with 
pedestal and moving bed, depth 
gage, magnetostrictive head, abrasive 
pump and accessories, and electronic 
generator. Conical drill blanks are 
accessory items. 

It is reported that an unlimited 
variety of shapes may be drilled to 
tolerances of 0.0001 in. on all kinds 
of carbides, sintered materials, 
ceramics, and steels. 

Curtiss-Wright Corp, Industrial & 
Sctentific Products Div, Caldwell, NJ 


Air Press 
Model 80, 1-ton capacity, devel- 
ops power up to 15 times air- 
line pressure. Ram head is adjust- 
able to two positions; position of 
threaded ram plunger is adjustable 
up to 2% in. Operating line pres- 
sure ranges from 5 to 150 lb; ram 
clearance from 0 to 5 in. with a %-in. 
stroke; throat clearance to center of 
10-in. circle, base over-all, 5% in. 
wide, 13% in. long; price $85. 

W R Brown Corp, 2701 N Normandy 
Ave, Chicago, Ill 
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_ TAP PRODUCTION IS 
HY-PRO'S SPECIALTY 


... if can help cut man- 
hours from your operation 


Tap production is specialized at 
Hy-Pro. The full staff concentrates 
their work on this one important 
line. Every operation in the manu- 
facture of Hy-Pro taps is constantly 
restudied and re-evaluated to bring 


HY-PRO SPECIALIZES tap making within every department you the finest quality product at a 
—from design through all manufacturing operations— —- t 
to insure the highest-quality product for you. minimum Cost. 





It is this dependable record through 
the years which has won Hy-Pro 
their reputation as “‘The Tap Spe- 
cialists’’. 


It will pay you to get in touch with 
your Hy-Pro distributor or to call 
Hy-Pro direct. They offer you a full 
line of highest-quality taps, backed 
by the experience of specialized pro- 
duction. 


THE HIGH DEGREE OF AUTOMATIC OPERATION in Hy-Pro’s 
production lines means the prompt delivery of your 
order, while maintaining tolerances down as low as 
.0001 in. 


HY-PRO TOOL CO., NEW BEDFORD, MASS., U.S.A. 
DISTRIBUTORS IN ALL LEADING CITIES 


6046 COLLEGE AVE. 10428 W. McNICHOLS RD. 1132 LAWLER ST. (WORTH) 109 EDISON PL. 
ADDITIONAL WAREHOUSES: OAKLAND 18, CALIF. DETROIT 21, MICH. CHICAGO, ILL. NEWARK 5, N. J. 
PIEDMONT 5-4337 UNIVERSITY 4-1077 GARDEN 4-0217 MARKET 2-4318 
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Industrial Power Transmission 
Termed “Dry” Fluid Drive 


Flexidyne drive is made up of a 
housing inside of which is a rotor 
free to turn concentrically. Between 
the two are fine particles of spherical 
steel shot, called the flow charge, 
which transmit power. The charge 
is easy to seal in, has a high density, 
and can stand relatively high tem- 
peratures. 

Operating principle is as follows: 
Motor is connected to housing, starts 
it turning at no load; flow charge is 
thrown out, compressed by centrifu- 
gal force, and revolves with the 
housing; rotor is accelerated by ‘fric- 
tion and wedging action of revolving 
flow charge. 

The Flexidyne operates with zero 
slippage between motor and load— 
in case of overload, rotor slips rela- 
tive to housing, overcoming friction 
and wedging action of charge. 

As optional equipment, a thermal 
switch automatically breaks elec- 


trical circuit if overload persists. 

The amount of flow charge deter- 
mines the torque capacity. It is easy 
to vary the amount, thus the Flexi- 
dyne will give exact starting torque 
needed. Accurate overload protec- 
tion is assured because drive can be 
set to slip from a low of 20% over 
full load torque to as high as peak 
motor torque. The Flexidyne pro- 
duces constant torque for given in- 
put speed, regardless of percentage 
of slip. 

Two lines will be available: (1) 
Drives for mounting directly on mo- 
tor shafts and adapted for Dodge 
Taper-Lock Sheaves; (2) Couplings 
with Taper-Lock bushings for 
straight-line drives. First to be offer- 
ed will be four sizes, rated at 3 to 30 
hp at 1800 rpm. Additional sizes will 
follow at regular intervals. 

Dodge Manufacturing Corp, Misha- 
waka, Ind 








Bandsaw Blade Welder 


The average time for butt-welding 
a bandsaw blade is less than 2 min 
with this %4-in.-capacity light-heavy- 
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weight bandsaw welder. Features 
include quick, easy-operating, adjust- 
able, heavy-duty blade clamps with 
cam locks and built-in flash grinder. 
The manufacturer claims the trans- 
former and relay components are of 
exceptional quality. The 115-v model 
illustrated includes a cutoff shear 
and lists at $189.50. A 230-v model 
is also available. 

Walker-Turner Diva Kearney @¢€ 
Trecker Corp, Plainfield, NJ 


Gage Line 
Precision gages added to the Card 
line of taps, dies, and screw plates, 
include reversible thread plug, plain 
cylindrical plug, reversible wire type 
plug, taperlock thread plug, thread 
ring, and plain cylindrical ring. 

S W Vard Manufacturing Co, Div, 
Union Twist Drill Co, Mansfield, Mass 





Pallet Truck Available With 


Jack Knife Clearance Action 
Moto-Truc has added a pallet mode] 
to its line of trucks incorporating 
“Jack Knife” action which raises 
truck frame to provide sufficient 
clearance over uneven floors or 
sharply rising ramps. 

Dotted line in illustration shows 
clearance angle on conventional unit, 
solid line illustrates new clearance 
which eliminates hang up and in- 
creases operational range. Action, 
accomplished by hydraulic pump and 
ram unit, is optional. 

Moto-Truc Co, 1974 E 59th St, Cleve- 
land 8, Ohio 





Small Curved Parts 
Gaged and Sorted 


A semi-automatic electronic sorting 
gage for measuring small curved 
parts and sorting them into several 
dimensional categories, Model 144 
B-53 measures the chordal height of 
the curvature on thermostatic dia- 
phragms and sorts them into six good 
categories, plus oversize and under- 
size. Speed of hand-fed, timer-con- 
trolled gage, 2500 pieces per hour. 

To operate gage the operator first 
places work over retracted reference 
anvil and foot pedal is then pressed 
to start cycle. Reference anvil moves 
up to support workpiece beneath sen- 
sitive gaging contact—part of elec- 
tronic gage head. Classifier causes 
trap door to open and after reference 
anvil retracts, operator slides part 
into correct disposal chute. 

Federal Products Corp, 1144 Eddy St, 
Providence 1, RI 
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Quality Spears 


among the thousands of users of 


Thompson 






CHRYSLER 


- Grinders 


THOMPSON BETHLEHEM 


HOMP E 
PRODUCTS, INC. — ’ a side STEEL COMPANY 


— 


WESTINGHOUSE 
ELECTRIC CORPORATION 


= 


BOEING AIRCRAFT 
COMPANY 





















CURTISS-WRIGHT 
CORPORATION 


PERFECT CIRCLE 
CORPORATION 





INTERNATIONAL THE MONARCH 
BUSINESS MACHINES MACHINE TOOL CO. 
CORPORATION 


CATERPILLAR 
TRACTOR CO. 






SIMONDS SAW THE HOOVER 
AND STEEL COMPANY COMPANY 





EASTMAN KODAK 
COMPANY 


The only manufacturer of a complete 
range of heavy duty and light duty pm 


P INCORPORATED 
surface and contour grinders 





THE MASTER 
ELECTRIC COMPANY 


THE THOMPSON GRINDER COMPANY, SPRINGFIELD, OHIO 
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Link Resistance Welding Press 





Adapts to Variety of Industries 


Resistance welding press is reported 
adaptable to a variety of complete 
tooling changes to meet specific 
metal fabricating requirements. The 
four-post mechanical welding press 
will accept any welding fixture ne- 
cessary and is engineered for quick, 
simple removal of multiple-point 
fixture. 

The first series of machines are 
now fabricating complete floor panel 
assemblies for an automobile manu- 
facturer. The underbody differs com- 
pletely from model to model. Turn- 
ing a switch causes the fixture to 


adjust itself. In this process, the fix- 
ture is automatically indexed from 
left to right and vice-versa so each 
gun welds two spots on each piece. 
Designed to weld dash panel to front 
floor panel to rear panel, machine 
produces 120 assemblies per hour. 

Hydraulically operated, press is 
equipped with air surge tank. Speci- 
fications include: max platen size, 
80x160 in.; platen height in down 
position, 30 in.; stroke, 18 in.; shut 
height, 5 in.; and speed of 15 spm. 

Link Welder Corp, 13684 W Buena 
Vista, Detroit 27, Mich 








Circular Saw Grinder 


Model 3140 Foley grinder provides 
for sharpening all types of circular 
saws—rip, crosscut, or combination 
toothed, from 5 to 44 in. in dia. Posi- 
tive settings provide correct pitch 
on all teeth as well as uniform tooth 
height, depth, and bevel. Saw tilts 
to 45° both ways for bevel grinding. 

Pointer and graduated quadrant 
scales reportedly insure quick and 
accurate positioning. Firmly an- 


182 


chored saw support insures grinding 
accuracy and prevents vibration. The 
grinder meets all safety standards 
including emery wheel guards. High 
speed 1/3-hp motor has lifetime-lu- 
bricated ball bearings. Complete 
unit, including motor, is priced un- 
der $100. 

Foley Manufacturing Co, Dept 38, 
Minneapolis 18, Minn 


New Titanium Alloys 


Mallory - Sharon has announced 
quantity production of two titanium 
alloys. 

One, the 6 Aluminum - 4 Vanadium 
(MST 6AI1-4V), the first weldable 
titanium alloy having high notch 
toughness, has properties comparable 
to those of high-strength steels used 
in armour plate and weapons. It 
reportedly has excellent thermal 
stability, and can be used at tem- 
peratures up to 750 F with maximum 
creep resistance. 

The second, 3 Manganese Complex 
(MST 3Mn Complex), is a heat-treat- 





able material whose properties can 
be varied predictably by treatment. 
Designed for use up to about 500 F, 
the alloy is expected to have many 
applications where a lightweight re- 
placement for high-strength steel is 
required. 

Mallory-Sharon Titanium Corp, Niles, 
Ohio 





Maneuverable Towmotor Handles 


Loads up to 22 Tons 
Model 500 and 500-D fork lift truck 
is a 5000-lb capacity unit reported 
to be highly maneuverable. 
Available in both gasoline and 
Diesel powered models, truck has an 
8l-in. turning radius, and can be 
operated in aisles 69 in. wide. 
Towmotor Corp, 1226 E 152nd St, 
Cleveland 10, Ohio 





Collet Adapter Trues Work 

Economy 5C face plate collet adapter 
is designed for application with new 
or old equipment to true work with 


absolute accuracy, and to enable 
rapid setups for turning eccentrics. 

Permits standardization on 5C col- 
lets, precise offset setups for milling 
machines as well as lathes, and a 
bigger range of collet sizes without 
need to rebore spindles. Unit runs 
independent to the spindle, and can 
be indicated to any position, includ- 
ing dead true, regardless of error in 
collet itself. Available in capacities 
up to 1 in. 

Eco Engineering Co, 12 New York 
Ave, Newark 1, NJ 
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Rugged, high speed resinoid bonded wheels . . . strong enough to take more than double the force 
usually encountered in grinding under normal conditions of use. Simonds Reinforcing Flanges 
prevent radial cracks as wheel wears down to stub. Available in wheels of 6’, 10’ and 12” hole sizes. 
Send for bulletin ESA 154 “Simonds Red Streak Flanges” and name of your distributor. 


SIMONDS ABRASIVE COMPANY °¢ PHILADELPHIA 37, PA« 


Branch Warehouses: Boston, Detroit, Chicago, Portland, San Francisco * Distributors in Principal Cities 
Division of Simonds Saw and Steel Co., Fitchburg, Mass. * Other Simonds Companies: Simonds Steel! Mills, Lockport, N.Y., 
Simonds Canada Saw Co., Lid., Montreal, Quebec and Simonds Canada Abrasive Co., Ltd., Arvida, Quebec 
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Punching and Riveting Machines 


In New Electrified Models 


All ACF 18-, 36-, and 48-in.-throat 
automatic punching and riveting 
machines are now manufactured in 
new electrified models with rivet- 
diameter capacities up to % in. In 
one operation machines can punch, 
or punch and press-dimple holes for 
flush head rivets, and automatically 
feed and head rivets. 

Electrically activated and inter- 
locked, the machines feature pneu- 
matic shift with hydraulic snubbing 


action for speed control, air stripper, 
air-driven hopper drum, and built-in 
electric safety control. 

Standard machines are arranged 
for two-cycle operation, but arrange- 
ment for single cycle is available as 
optional feature. With 90 to 100 psi 
on the driving plunger, machine can 
obtain speeds to 45 rivets per minute. 

Engineering and Research, ACF 
Industries, Inc, 30 Church St, New 
York 8 








High Volume Coolant Pump 


Model 400 pumps coolants, cutting 
oils, water solvents, and other light 
liquids to grinders, mills, upright 
drills, cutoff machines, and others re- 
quiring coolant in volume. It can 
also be used for liquid abrasive ap- 
plications, such as glass polishing 
and grinding. 

Unit, which pumps up to 720 gph 
at 0.87 pressure psi, is available with 
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or without tank. Two tank sizes are 


available, at extra cost, 6 gal. and 
12 gal. 
Junior Tool Co, 975 W First St, 


Azusa, Calif 





Live Centers Are 
Dual Purpose Units 


Center has a removable pipe head 
which can be detached with light 
tap to make conventional center. 
Pipe head is deeply countersunk for 





American Machinist + April il, 1735 





low overhang. Except for a longer 
spindle projection this is the same 
construction as the regular Motor 
Tool live center line with heavy- 
duty radial roller bearing (28 in. of 
line bearing contact in the No. 4 
Morse taper size); heavy-duty ball 
thrust bearing; long-wearing needle 
bearings, alloy steel housing, case 
hardened on outside only for long 
wear and toughness; tough high-car- 
bon high-chrome spindle; and tem- 
pered steel springs to compensate for 
elongation of work through heating. 
The grease seal retains lubrication 
and keeps out dirt and chips. Centers 
are available for Morse tapers No. 3 
and No. 4. 

Motor Tool Mfg Co, Box 3805, Detroit 
5, Mich 





Radial Arm Bench Router 


Model W-106A, capable of 30,000 
rpm, is designed for edge trimming 
and cut-out operations on plywood, 
plastic, and aluminum alloy sheets. 

Maximum reach of arm is to any 
point on a table in a radius of 44 in. 
from center of column. Unit is avail- 
able with pneumatic motors: 1 hp 
at 22,000 rpm, and % hp at 30,000 
rpm. Model illustrated is equipped 
with a Norgren lubrication tank, hose 
and fittings. The 200-lb unit is nor- 
mally mounted directly to table or 
bench top. 

Onsrud Machine Works, 3900-82 W 
Palmer St, Chicago 47, Ill 


Die Cushion 
Pneumatic die cushion, Model HC-22- 
9, extra-heavy, all-steel, for double 
crank power presses, carries a wall 
thickness of 1% in. with an overlap 
of about 36 in. On a 100-lb airline, 
it develops 38-ton ring holding pres- 
sure. Equipment has a drawing 
stroke capacity of 10 in., and is de- 
signed to compensate for a minimum 
amount of off-center loading. 
Dayton Rogers Manufacturing Co, 
Minneapolis 7, Minn 
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At No Increase Ih Frice... 


A Completely New Line of DELTA 
14” Drill Presses 


SEE THEM NOW / 


A ten-minute demonstration will 
tell you more than ten thousand 
words about the great new 
DELTA 14” Drill Press line! See 
for yourself how eleven exciting 
new features increase accuracy 
and speed, decrease operator 
fatigue. See how the low Delta 
price gives you the biggest drill 
press value in history! 

Let your Delta Dealer demon- 
strate the great new line of Delta 
14” Drill Presses now! He’s listed 
in the classified pages of your 
phone book under ‘““TOOLS”’ or 
“MACHINERY.” 














FLOOR MODEL 


(shown with production 
table; foot feed and 
push-button control) 







BENCH MODEL 



















MULTIPLE SPINDLE MODEL 
(from 2 to 200 heads) 


BeSureloSend hit Coupon 





Delta Power Tool Division, Rockwell Manufacturing Company 
618D North Lexington Avenue, Pittsburgh 8, Po. 


[[] Please send catalog on new Delta 14” Drill Press line. 


— 
| 


[[] Please send name of my nearest Delta Dealer who has the new 14” 


DELT QUALITY POWER TOOLS 
Another Product by Rockwell 


Nome Miah OP Title ¢ rs A 
: Compony_. since hdl 
, Address__ rea P ae 
ROC Ett 
Sy ae oe County ee 
:. tsicri tail et atne Myo RE CORI Ree RIS a RR ter tees . 


Drill Press on display. 
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Kux Die-Casting Machine 





Has Improved Design 


Model BH-30 die-casting machine— 
plunger gooseneck type for the pro- 
duction of zinc, lead, or tin die 
castings—has been increased in 
weight to 24,000 lb through use of 
6-in.-thick solid steel die plates, 4- 
in.-dia tie bars, and a channel steel 
base, extending entire length of 
machine. 

Rated die-clamping pressure is 400 
tons. Die space between tie bars is 
324%2x17% in. The new hydraulic 


system provides fast cycle through 
use of two. single-stage pumps 
mounted to 15-hp double-end motor. 
Operating speed is ten cycles per 
minute. 

Fully automatic, machine is cap- 
able of injecting up to 25 lb of zinc, 
applying injection pressures of up to 
2000 psi with injection speeds of up 
to 400 fpm. 

Kux Machine Co, 3924 W Harrison 
St, Chicago 24, Ill 








Ultrasonic Drill 

Mullard 50-w ultrasonic drill pro- 
duces a vertical reciprocating action 
to make holes of any shape and com- 
plexity in hard and brittle materials 
such as glass, ceramics, germanium, 
tungsten, titanium carbide, and dia- 
monds. 

All normal machining operations 
—drilling, shaping, grinding, and 
polishing can be performed. Recip- 
rocating action is used with an 
abrasive slurry; surface finishes of 
18 to 20 mu-in. are attained, de- 
pending upon coarseness of abrasive 
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used. With a 120-mesh abrasive, ac- 
curacy of 0.003 in. can be maintained. 

International Electronics Corp, 81 
Spring St, New York 12, NY 





Portable Tap Sharpener 
The Rocket re-sharpens either RH or 
LH taps of two, three, or four flutes 
in three minutes, according to the 
manufacturer. It can be used on any 
make or any size grinder with a 
magnetic chuck. 

Unit is equipped with one %-in. 
collet, and will accommodate any 
standard 5-C collet of % to 1-in. ca- 


pacity. First liner sleeve is off center 
to cut radial clearance on tap; sec- 
ond is on dead center for indexing 
purposes. Shipping weight of the 
6x6x7-in. model is 18 lb. 

Rockford Die & Tool Works, 1816 
Seventeenth Ave, Rockford, Il 


we 





Adjustable Drillhead 
Is Double-Eccentric 
A full ball-bearing double-eccentric 
adjustable drillhead announced by 
Thriftmaster is said to be the only 
one of its type standard with full 
ball-bearing construction. 

Spindles of head have large range 
of adjustment and may be set to 
drill irregular hole patterns. All 
spindles are provided with vertical 
or depth adjustment and are held 
rigid by clamping device which pre- 
vents damage to head. Greater 
rigidity and accuracy during drilling 
are said to be inherent as there is 
no offset unsupported thrust load. 
Wide-faced stub-tooth gears provide 
maximum strength and quiet opera- 
tion. Head is sealed against oil leak- 
age or dust penetration and may 
be operated vertically, horizontally, 
or inverted. 

Twenty standard models have 3, 
4, 6, or 8 spindles and drill capacities 
to 1/16-in.-dia holes in steel. 

Can be used for drilling, ream- 
ing, tapping, or boring and arranged 
to fit any conventional drilling 
machine. 


Thriftmaster Products Corp, 1016A 
North Plum St, Lancaster, Pa 


5-Range Arc Welder 


Are welder, 300-amp dc selenium 
rectifier type, has 5-range control 
switch to provide coarse adjustment 
with generous overlap between 
ranges to provide dual control. 
Rheostat, removable for remote con- 
trol, provides welding current range 
of 35 to 425 amp for use with a va- 
riety of electrode sizes. 


Hobart Brothers Co, Hobart Square, 
Troy, Ohio 
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When you’re offered oils “just as good” as Gargoyle D.T.E., remember these facts... 


Have you ever wondered why, so very often, youre urged 
to buy an oil that’s “just as good as Gargoyle D.T.E.”? The x 
reason is simple...Industry has always accepted Gargoyle 
D.T.E. hydraulic oils as the standard of quality in this field! 








These substitutes may have some of Gargoyle D.T.E.’s R) 
properties—but none measures up in all-round performance! 


Gargoyle D.T.E. hydraulic oils last longer —have given excel- SOCONY-VACUUM 
lent service, in many cases, for thousands of hours! They bine aa 
boost machine efficiency—improve production and quality— 

help reduce manufacturing costs. That's why — although Socony- & 

Gargoyle D.T.E. costs a trifle more (often as little as one mill CCUG 
per machine per hour) they actually save you money in the 


And here san extra plus ss the world’s greatest lubrication FIRST STEP IN CUTTING COSTS 
engineering service goes with these famous oils—at no extra 
cost! So why settle for less than the best? Call us today! 








~ 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 
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Controlled-Atmosphere Heat-Treating 
By Bantam-Sized Batch Furnace 


Bantam-sized batch furnace for con- 
trolled-atmosphere heat-treating can 
run such typical cycles as: normal- 
izing; carburizing; clean, neutral 
bright hardening; annealing; temper- 
ing; and non-ferrous heat-treating. 
Furnace has capacity to heat 500 lb 
gross per hour to 1500 F. It can be 
operated at temperatures ranging 
from 400 F to 1800 F. 

Only two valves are involved in 
actual operation. When stock has 


completed time in furnace chamber, 
it is lowered by elevator, transferred 
into position for quenching, and 
lowered into quench oil. Simultane- 
ously a previously loaded tray of 
cold work moves onto charge eleva- 
tor and then into furnace chamber. 
The furnace requires less than 63 sq 
ft of floor space. No pits are needed 
for the installation. 

Holcroft and Co, 6545 Epworth Blvd, 
Detroit 10, Mich 








Ruthman Gusher Pump 

Model TL-15025K gusher pump, ar- 
ranged for center-coolant trough 
mounting on traveling-base machine 
tool installations, has tapered tubular 
housing provided with reinforced 
narrow section for passage through 
limited-width slot in trough cover. 
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Pump is equipped with one-piece 
electronically balanced shaft assem- 
bly which rotates on two heavy-duty 
precision ball bearings, one located 
within top motor and ball housing, 
another in tubular portion of bracket 
flange housing. 

The unit has no packing glands 
nor metal-to-metal contacts below 
the liquid high-level line. The built- 
in electric motor is available in %, 
%, and 1 hp. 

The Ruthman Machinery Co, Cin- 
cinnati 2, Ohio 


Air-Clamp Cylinder Line 

Mead Specialties has introduced a 
26-model line of single-acting Air- 
Clamp cylinders, available in many 
variations of bore, stroke, and 
mounting. 

Re-design and improvements in- 
clude: greatly increased bearing sur- 
faces (without lengthening units) to 
make ram steadier for accurate 
work; larger diameter return springs 
to assure longer life and more uni- 


form tension; Oilite ram bearings; 
surfaces (where required) now ma- 
chined. Bulletin AC-4. 

Mead Specialties Co, 4114 N Knox 
Ave, Chicago 41, Ill 





Press Brakes Feature 


Ease of Operation 

New 55 Series press brakes are 
designated as Models 55-609 with 6- 
ft bed-bending capacity 9 gage; 55- 
811 with 8-ft bed-bending capacity 
11 gage; 55-1012 with 10-ft bed-bend- 
ing capacity 12 gage. Construction 
features are reported simple and 
functional. The frame as well as the 
ram and lower bed are of heavy 
steel welded construction. The 
rugged Pitman screws, ball-type with 
buttress threads, are alloy steel forg- 
ings. Eccentric shafts are heat-treat- 
ed alloy steel forgings. Anti-friction 
and bronze bearings are _ used 
throughout. 

The brake and clutch are of the 
disk type and the brake has a lining 
simple to adjust, replaced without 
dismantling entire unit. The presses 
are double-geared and twin-driven 
for balanced distribution of power 
with longer gibs to prevent tilting 
of the ram when short dies are used. 
Standard equipment on all models 
includes 5-hp motor, plus a high- 
torque motorized ram adjustment, 3- 
in. stroke, 5-in. ram adjustment, 9%4- 
in. depth of throat, and 14-in. shut 
height. Optional equipment and fea- 
tures include angle supports for bed 
and ram; bed and ram of press ma- 
chined for wide angle supports; 
micrometer screw adjustment; mi- 
crometer front-operating back gages; 
centralized oiling system; variable 
speed drive, 20 to 50 spm; and ton- 
nage indicator. 

Service Machine Co, Inc, 226 Miller 
St, Elizabeth, NJ 
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| COPPER EXTRUDED SHAPE 
SAVES 
26% FOR TOCCO 


Here is a “fishtail” and the Revere Copper Shape from 
which it is made. The part is a terminal block ona high 
frequency transformer, used in induction heating ap- 
paratus made by the Tocco Division of the Ohio Crank- 
shaft Co., Cleveland, Ohio. Tocco is an important 
supplier of induction heating equipment to industry, 
which uses it for such diverse jobs as heat-treating and 
hardening, brazing, soldering, removal of gases from 
metal parts of vacuum tubes, vacuum casting, and heat- 
ing before forging, upsetting, or other hot working. 






































The “fishtail” formerly was machined from solid 
copper bar, and on a typical run, the total cost for a 
certain number of pieces was $35,000. Revere studied 
the part with Tocco, and suggested that a shape would 
save money,even though the plain bar cost 10 cents less 
per pound. Actual experience produced these figures: 
total cost on the same number of fishtails, $25,700, 
a saving of $9,300, or 26.6%. 


If your shop is machining plain rod or bar, it might 
pay you to consider the advantages of extruded shapes. 
Revere produces them in copper and its alloys, and 
aluminum alloys. Many design details can be pre- 
formed for you, provided they are parallel to the axis of 
extrusion. Revere would be glad to collaborate with 
you and see if shapes cannot save you money. See the 
nearest Revere Sales Office. 


| REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, Ill; Detroit, Mich; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
—Sales Offices in Principal Cities, Distributors Everywhere 
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A COMPLETE LINE OF INDUSTRIAL HYDRAULIC 
EQUIPMENT FOR EVERY APPLICATION 


For fourteen years ADEL has 
continuously directed its energies 
to the advanced development 
and production of high-quality 
hydraulic equipment. With the 
most modern facilities in our 
150,000 square foot plant, we 
build ruggedness, efficiency and 
compactness into each ADEL 
unit. The variety of equipment 
being manufactured has been 
steadily expanded until today it 
encompasses a complete line of 
hydraulic control valves, power 
pumps, solenoid operated remote 
controls and related equipment. 
ADEL can supply you with all 
the elements necessary to build 
complete hydraulic systems 
meeting the most exacting re- 
quirements. Make comparisons 
and see why more and more users, 
year after year, eee ADEL 
industrial hydraulic equipment. 

















Write for Bulletins 
Ape. Drvis1on 
or GenERAL METALS 


CorPorATION, . : 


10765 Van Owen St., se tal ene 
Burbank, California P .sISION PRODUCTS — 
A DIVISION OF GEN. RAL METALS CORPORATION 





DISTRIBUTORS: AIR-DRAULIC EQUIPMENT CO., HOUSTON, TEX. * AIR & HYDRAULIC ENGI- 
NEERING CO., NEW HAVEN, CONN. + RUSS CHAMBERLIN COMPANY, PORTLAND 14, ORE. 
J. BOYD COATES, GLENSIDE, PA. * CORBY SUPPLY COMPANY, ST. LOUIS, MO. * FRANK T. 
DONNELLY COMPANY, PITTSBURGH 38, PA. * HASKEL ENGINEERING & SUPPLY CO., GLENDALE 
4, CALIF. * HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO 7, CALIF. * AIR-DRAULICS 
COMPANY, PHOENIX, ARIZ. * INDUSTRIAL AIR & HYDRAULIC EQUIP. CO., DETROIT 15, MICH. 
LINCOLN SUPPLY COMPANY, PROVIDENCE, R. I. * L. H. MONSEES, INDEPENDENCE, MO. * THE 
NEFF ENGINEERING CO., FORT WAYNE 3, IND. * POWER DRIVES, INCORPORATED, BUFFALO, 
N. Y. * SCOTT EQUIPMENT & ENGINEERING CO., DAYTON 10, OHIO * ROBERT TAYLOR & SONS, 
SALT LAKE CITY 10, UTAH * WYATT SALES COMPANY, CLEVELAND 15, OHIO 
TRI-STATE SUPPLY COMPANY, BROOKLYN 33, N. Y. 
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IQUND TABLE. 


BUMS’ RUSH 


Is it-normal to expect the shop men 
to give a new engineer a hard time, 
particularly if he’s pulled a few 
boners in the beginning? Can a fore- 
man do anything to prevent it, or 
should he let the new man take care 
of himself? 


IT MUST BE UNDERSTOOD that when a 
man takes on a new job he is entirely 
ignorant of the petty details around 
the plant. He may be well up on the 
fundamentals of engineering work— 
the math, sciences, and whatnot—but 
in order that he become acquainted 
with the new work he should receive 
the cooperation and assistance of the 
men around him. 

His fellow-workers, out of a sense 
of decency, should put themselves 
out in order to get the man started 
but, unfortunately, this is just too 
much for some of the old gang to do. 
Those who are the first to raise a 
howl about the cut-throat methods 
used in our free enterprise system of 
business are also first to strangle the 
opportunities of a new man who en- 
ters the plant. Could it be that the 
new man will show them up plenty 
after he gets going—that he could 
display superior knowledge and for- 
mulate means of accomplishing 
greater savings in the cost of pro- 
duction? 

Recently I was having a chat with 
an engineer who was well versed in 
tools and machinery for production, 
and he told me what a hard time he 
had getting started in a certain plant. 
Eventually everything got to going 
along smoothly, then for some rea- 
son or other the head office saw fit to 
shift an almost-new crew from one 
of its other plants to this one. Here 
was a case of an “old” engineer hav- 
ing to buck the new workers who, 


00 NOT TALK 
TO OPERATOR 
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Smooth, even finishes are easier with Heller 
Spiral-Cut Half Round Files. Ordinary half round 
files require a skillful twisting. Heller engineering has 
removed this human element from good file perform- 
ance. The necessary rolling action is designed right 
into the Heller Spiral-Cut Half Round File. This new 
cutting principal is typical of Heller's continuous search 
for better files. By constantly testing, inspecting, im- 
A NEW JERSEY CORP. proving . . . Heller guarantees file users ‘‘the best."’ 


VIXEN Gypurcan-Swias NUCUT 


HELLER B THERS COMPANY 


America’s Oldest File Manufacturer 
BRANCH OFFICES... New York Chicago Detroit NEWCOMERSTOWN, OHIO 


YOUR HELLER DISTRIBUTOR CAN SUPPLY ALL YOUR FILE NEEDS 
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as a clique, were out to get him. He 
told me how they made his stay there 
just a living hell until his grim for- 
titude wore down their opposition. 
If, when he did make a mistake or 
wrong move, no matter how trivial, 
word was passed around among the 
conspirators like a searing fire roar- 
ing over a plain of dried-out grass. 
However, when any one of them 
gooped on the job it was quietly 
smothered for lack of activating 
oxygen. 

It is only natural for the fellows 


HYDRAULIC MARKING 
MACHINES Gg 


UNSURPASSED FOR EVERY 
PRODUCTION MARKING APPLICATION 


AFFORD FASTER, BETTER, MORE ECONOMICAL MARKING OF ANY 
LEGEND ... ON ANY MATERIAL... AND EVERY CONTOUR! 





Ne. 650 
PARKER 
MARKING 
MACHINE 


Parker Marking Machines 
are unmatched for versatil- 
ity—stamp lettering, trade- 
marks, graduations, knurl- 
ing in limitless varieties on 
flat, irregular or curved 
surfaces of different diam- 
eters. Each impression is 
clean and sharp—indelibly 
stamped to uniform depth 
—in far less time, to far 
greater precision than the 
finest hand marking. 


PARKER CAN PRODUCE A 


TOOL TO SPECIFICATIONS FOR ANY MARKING MACHINE: 


Lidl 


FRANKLIN’ AVENUI 


Interchangeable type holders ... roll dies... 
flat dies...engraved knurls—whatever your 
requirements, Parker engineers and craftsmen 
can produce a marking tool to your specifica- 
tions to fit any marking machine. 


GET COMPLETE INFORMATION: 


Send today for literature 
on the Parker 650 
Marking Machine. 


h 


= ius 
PARKER Co 


STAMP WORKS 


ae PeORD. CONNECTIC(Y 








to feel serious about the value of a 
new man of such importance inas- 
much as the progress of production 
affects the bonus at the end of the 
year. The greatest trouble is the 
ganging up of the men in opposition 
to an untried man. The chances are 
that a man hired to take over a posi- 
tion of responsibility has been given 
a thorough going-over by the proper 
authorities before he was hired and 
it certainly is no business of the men, 
who have their own work to look out 
for. But then, we cannot rid our- 
selves of the suspicious rats who look 
with disfavor on anyone who enters 
their cherished domain. 

George M Peters 

Germantown, Pa 


MEN GANG UP in the shop. Trouble- 
makers plan to embarass a fellow- 
worker. This is evidence of a lack 
of discipline, of a lack of leadership 
on the part of management. 

Such a condition takes a long time 
to build up. Some members of man- 
agement have followed the line of 
least resistance. They have sacrificed 
pride, honor, courage, dignity, man- 
liness, in a pragmatic desire to get 
along with the “boys.” 

The “bums’ rush” situation is a 
sorry predicament, yet it is not an 
uncommon one. Strict discipline is 
needed to bring the situation under 
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“I! can't help feeling somebody in methods 
made a mistake.” 
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To control headstock spindle speed over wide ranges, smoothly ag 
and with no “‘chattering’’, Morley-Machinery design engineers chose ae 
a G-R Type 1700-B Variac Motor Speed Control. For setting spiral 
feed accurately with provision for rapid starting and stopping, they 
chose another Variac Motor Speed Control. 


a 
o 







These designers had to be sure these controls would perform day 
after day under severe operating conditions. They looked the field 
over, made tests..... and finally selected G-R Variac Motor 
Speed Controls. Here are the reasons for their choice... .. 


The Variac Motor Speed Control operates from 50-60 cycle 
a-c power..... converts this power to dc..... and makes 
available all the advantages inherent in operation of d-c motors * 







Operation is smooth..... a simple knob adjustment permits 

rapid, continuous speed control from zero to full rated speed =~ 

esha is there are no pulsations when operating at steady speed Type 1701-A for Motors of 1/15th hp and less . . . $75.00 

Starting, stopping and reversing is accomplished instantly with Type 1763-A. ss, A/l2tol/enp +. . . -97.50 

a flick of a switch..... there is no creep whatever when set, ~~ Type 1700-B (illustrated) 1/4and1/3hp . . . . 170.00 

to zero ales Type 1702-A. . . . 1/2and3/4hp .. . . 245.00 

This control uses selenium rectifiers, has no PATTER sgt oa 

electron tubes..... is rugged..... i ere “5 - < SRP - + +. mrcape 

long life with minimum maintenance Strip-down models range from $67.00 te $328, 00 
G-R Variac Motor Speed Controls..... Cemay cei 


available in a variety of sizes from 1/15 to 


1-1/2 hp. Operation is from ordinary a — ' 
115-Volt lines. Please send me oui Setihaelion & on VARIAC Motor iveed Controls 


me | 





Where a manufacturer wishes to combine Name 
this control with equipment of his own man- 
ufacture, in his own cabinet, the basic 
elements are provided as a sub-assembly. Street —— 


City. Zone State 


Company 




















P-K ..... OK 


194 


-in the package 








=in product performance 











amd planned saving payoff) 
PARKER-KALON 


P-K means OK right down the line. When you buy P-K Socket 
Screws, it means OK for guaranteed quality and tolerance gaged 
to highest standards. On the job, it means OK for advanced design 
features that speed the job, save errors, like SIZE-MARK on P-K 
Cap Screws. When you sell your product, it means OK for lasting 
strength, dependable performance proved in millions of assemblies. 





Get samples, information 
from your P-K Distributor, or 
write Parker-Kalon Division, 
General American Transporta- 
tion Corporation, 200 Varick 
St., New York 14, 





IN STOCK... see your nearby 
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SOCKET SCREWS 


P-K Socket Screw Distributor 
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SHOE 
CENTERLESS 


GRINDING 
WITH... 


BRYANT internal grinders 


gives you 
HIGHER PRODUCTION and 
LOWER COSTS 


erience-proven tooling and fixtures help make Bryant Internal 
Grinders exceptionally accurate . . . efficient ... . productive. 

The shoe-type centerless internal grinding fixture is typical. Extremely 
thin wall rings can be shoe centerless ground to close tolerances. Straight 
holes, tapered holes and contours, having cylindrical, conical or other sur- 
faces of revolution can be ground by this method. 

Shoe centerless grinding ensures bore grinding to a uniform wall thick- 
ness with concentricity held to less than .0001”. It is particularly successful 
when previous Q.D. and face grinding operations have been closely controlled. 


ee eee Distortion caused by conventional clamping is eliminated. 
B- SPINOLE CENTER 


C- ROLLER CLAMPS Shoe centerless grinding speeds up loading and unloading of work parts, 
D- SHOES whether manual or automatic. Change-over job to job is easier and 
faster than with conventional grinding fixtures. 

Bryant grinders offer you operating economy —as well as peak produc- 
tion rates. Their adjustable precision alignment helps ensure maximum 
original accuracy throughout their lives. They require only a minimum of 
maintenance. Factors like these cut cost per piece. 










A magnetic driver plate is used 
whenever possible, eliminating 
the roller clamps. 











WRITE for our “Alignment” booklet. Ask, too, for a reservation 
card for our sound, color movie, “Alignment for Better Internal 
Grinding” —free showings arranged for engineering groups. 





» . ® 
chucking érinder co 
SPRINGFIELD, VERMONT, U.S.A. 


Offices: Indianapolis « Cleveland + Chicago « Detroit «Mt. Vernon, N. Y. « Philadelphia 
Internal Grinders + Boring Machines « Internal & External Thread Gages * Granite Surface Plates 
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control. When this is not done man- 
agement has two choices. It can 
silently fold up its tent and move 
away, or it can stand up and fight for 
its right to maintain discipline in its 
own shops. 

Here we have what amounts to a 
kangaroo court. An undisciplined 
clique is about to pass sentence on a 
shop engineer who is doing the best 
he can. 

In our free enterprise system free- 
dom does not mean license. It means 
discipline. The laws of the physical 
sciences and the principles of eco- 
nomics must be adhered to. The 
rights of others must be respected, 
not only in acknowledgment of the 
moral law, but also for the sake of 
good business. 

Leaders in management, leaders in 
labor organizations, are poor citizens 
and worse Christians when they con- 
done, and in some cases encourage, 
a disregard for the rights of others 
on the part of their followers. In 
the case of the bum’s rush we advise 
our foreman friend, Al, as follows: 

Be firm; demonstrate what the free- 
dom in “free enterprise” really 
means. -Throw the bums out! 
Peter A Seward 
Swampscott, Mass 


Ir WOULD SEEM TO ME that Al is a 
little too critical of this new engi- 
neer, and that his men are simply 
carrying out or reflecting his own 
thoughts and opinions. 


} 
| 
} 
| 


| 
| 


| 
| 


Every machine shop is just a little | 


different from every other machine | 
shop although of the same general | 
type. For instance, in one shop bed 


plates may be planed. In a competi- 
| 








wit8 5 
“Remember when Elmer was bragging about 
how his wife never gets HIS pay envelope? 
Well, she says it's true . . . She takes the 
money, lets him KEEP the envelope.” 
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Some good thing> |p 
to know about 
metal Cleaning 


WHICH 
METAL-CLEANING JOBS 
WOULD YOU LIKE 


TO IMPROVE? 


Listed below are some of the operations discussed in 
Oakite’s 44-page handsomely illustrated booklet on 
Metal Cleaning. Please check the list. Then let us 
show you how Oakite methods can give you better 


production with greater economy. 


yarizeo INDUSTRIAL Cle, 
Technical Service Representatives in 


gt© Ning 
Principal Cities of U. S. and Canada OAKI 
—— —— ———— — 
i Ma 


0 vA vat on ct 
"ERIats ‘ gn! 


METHODS * ® 


AKITE provucts, INC. 


York 6, N. Y. 


s to know 


“Some good thing ving 


ye wae arly interested in impro 


I am particul 
obs: 


a FREE COPY of 


hi 


(] Tank cleaning: 
() Machine cleaning 
Cc Electrocleaning a 
( Pickling, deoxidizing 
() Pre-paint treatment — 
(] Zine phosphate coating 
(] Paint stripping . 
Steam-detergent cleaning 
Cc) Barrel cleaning 
0 Burnishing 
() Rust prevention 






























SHANKS 
GROUND on CENTERS 


THREADS 
GROUND on CENTERS 


0.D.'S 
GROUND on CENTERS 


CHAMFERS 
GROUND on CENTERS 
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4ecaudé.. NI Important Operations on Pratt & Whitney 
Ground Thread Taps ARE PERFORMED ON CENTERS! 


Shanks are precision 
round, on centers, as the 
irst step in insuring con- 
centricity between the 
chuck and the threads on 
the tap itself. 


Threads are precision 
ground, on centers, to in- 
sure a uniformly perfect 
thread form, the basis of 
clean, accurate threads in 
the finished work. 


Outside diameters are pre- 
cision ground, on centers, 
another step in maintain- 
ing necessary concentricity 
between shank, pitch di- 
ameter and crests of the 
thread. 


Chamfers are ground, on 
centers, thereby guarantee- 
ing equal distribution of 
the chip load per tooth, on 
each land of the tap, as 
well as close control of 
tapped hole size. 


YOU GET MORE for Your Money from P&W Taps 


For complete information on Pratt & Whitney Taps, write on your Company 
letterhead to the Branch Office nearest you — or direct to West Hartford. 


MACHINE TOOLS 


Pratt a Wuirney 
: DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S.A. 
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tive shop they may be milled. Both 
shops have developed levelling, 
clamping, holding, and positioning 
techniques peculiar to their product 
and their individual machines. Let 
a man who is trained on and is 
familiar with planer technique trans- 
fer to a milling shop and he will 
probably make a number of errors 
or run into various difficulties until 
he absorbs the new and different 
technique involved. 

In the new job, for instance, if 
not warned, he may set up the ma- 
chine using 10-in. cutters whereas 
the shop has found out the hard way 
that 16-in. cutters are necessary to 
finish the job in the allotted time. 
Or he may be gang-milling with four 
cutters and sending two cutters to 
the cutter grinder for sharpening, 
overlooking the fact that the cutters 
must be ground as a unit and all kept 
to the same diameter. He may use 
speeds and feeds too fast or too slow 
for the material he is working on 
unless he is specifically instructed 
as to what the shop has found best 
for the particular purpose at hand. 
He may decide to climb-mill on the 
way back after the plate has com- 
pleted its forward cycle only to find 
out that he now has a totally dif- 
ferent and unacceptable finish on his 
plate. There are a thousand errors 
he can make, and some of them he 
will until such a time as he has ab- 
sorbed the new technique. 

What is true of the shop man is 
equally true, and more so, of the 
engineer. In one shop they may have 
product manufacturing and each ma- 
chinist may machine a part com- 
pletely. In another shop they may 
have process manufacturing, and a 
man may be confined to one machine. 
If an engineer designs a holding fix- 
ture for a mill that will hold and 
permit the milling of six similar 
pieces at a time, this fixture will be 
a mistake in the shop where the 
custom is for each man to work on 
one piece at a time. 

No engineer is experienced in all 
branches of engineering. At one time 
I was called on to design some round 
dies for extruding rubber. After the 
dies were made, I was shocked to 
find out that my extruded stock was 
larger in diameter than the die they 
were made from. I learned then that 
rubber swells when it is extruded, 
and that dies for any size round have 
to be made smaller than the size 
stock desired. Now I know that. And 
if a square rubber stock is to be ex- 
truded, the dies will have to be 
made with involute sides to compen- 
sate in advance for the swelling that 
is about to take place. 

Aluminum can be hand or ma- 




















chine-spun quite readily. Stainless 
steel on the other hand work-hard- 
ens so fast while being spun that it 
has to be re-annealed several times 
or continuously annealed. All these 
things are learned by experience, 
but no one man knows them all, or 
can learn them all in school. 

It should be expected then that 
any new man, mechanic or tech- 
nologist, will have to work through 
an indoctrination or  breaking-in 
process before he is familiar with 
the shop tempo and can take his 
proper place in any organization. Su- 
pervisors should understand this, 
and should impress this fact upon 
their men so that they in turn will 
look with toleration on the new 
man’s initial moves. 

Give the guy a break! You warm 
up an auto or a horse before you call 
on it for speed; let your new engi- 
neer run a few trial heats before 
you try him out on the four-minute 
mile. This man Bannister doesn’t go 
down in my book as an Adonis, and 
he didn’t break even time the first 
time he tried for a record, but Oh 
what a guy he is now—when the 
chips are down. Your new engineer 
will probably shape up too after he 
is warmed up. 

James K Matter 
Detroit, Mich 


THE DIFFICULTY which Al is experi- 
encing as a result of the animosity 
toward the new engineer is not an 
uncommon problem. The fault is not 
really with the new man or his work. 
Evidently the morale in the shop is 
very low and the men are ready to 
seize any and every opportunity to 
complain. 

Working toward a common goal 
helps to form a strong team spirit 
and a cooperative attitude among the 
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“I ask for sweeping authority . . . and what 
do | get!” 





THE NEXT ci2e.c TAP 
YOU BUY will be made to the 
NEW \NoustrY 


m® STANDARDS 












BULLETIN No. T-583 


SEND FOR THIS F220 Gite 


GET ALL THE FACTS AND NEW TAP LISTINGS YOU’LL NEED FOR AN EASY AND 
ECONOMICAL TRANSITION FROM THE OLD STANDARDS WITHOUT OBSOLETING 
YOUR EXISTING INVENTORY OF GROUND THREAD TAPS 


Write on your company letterhead . . . or use the coupon below. 


Effective February 1, 1955, all ground thread taps for American and Unified Screw 
Threads are being manufactured in accordance with the NEW REVISED STANDARDS! 
While the changes affect nomenclature and, in certain ranges pitch diameters, the 
revised standards generally meet the requirements of all Industry and the Federal 
Services, and are designed to provide a wider selection of accurate ground thread 
taps to secure the Classes of Thread Tolerance desired with maximum wear life. 








Pratt & Weve 


DIVISION NILES-BEMENT-POND COMPANY 
11 CHARTER OAK BLVB., WEST HARTFORD 1, CONNECTICUT 
Please send my free copy of the P&W Bulletin No. 1-583 that fully describes the 
New Ground Thread Tap Standards. 
NAME POSITION. 
COMPANY 
CO. ADDRESS 
CITY ZONE STATE 




















GALVANIZED 
PRESSED STEEL-PAN or \ 






10-second brush-off 
removes excess coating 


Let an OBA help solve your production problems 




















A touch of ingenuity and Osborn Power Brushing. That’s all 
it takes to remove hard drips of zinc from these galvanized 
steel pans. 

After pans are dipped for galvanizing, the operator merely 
drops them in place on this machine. Two Osborn Disc-Centere 
Brushes spin the pans, brush the spelter from the edges. In 
10 seconds—all the time it takes for brushing, pans are ejected 
automatically. 

Does this idea suggest an answer to a problem you have? An 
Osborn Brushing Analysis can show you where power brushing 
will help speed production, improve product quality. Call or 
write The Osborn Manufacturing Company, Dept. C-31, 5401 Ham- 
ilton Avenue, Cleveland 14, Ohio. 


ENGINEERING HELP. When an Osborn Brush- 

ing Specialist makes an OBA in your plant, he'll 

px 8 study your cleaning, finishing and burr removal 

ae 4 operations... show where you can cut costs, 

hud : . boost product quality. 
A 
oO BRUSHING METHODS e POWER, PAINT AND MAINTENANCE BRUSHES 
SBORN BRUSHING MACHINES e FOUNDRY MOLDING MACHINES 
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men. However this same strong feel- 
ing will grow whether the objec- 
tive is a good, constructive one, or a 
destructive one. Unfortunately the 
existence of a common enemy seems 
to create a stronger bond than does 
a common friend or a common goal. 
It is the foreman’s obligation to build 
the right attitude among the men so 
they will give the new engineer a 
fair opportunity to get oriented. 
This work of producing the cor- 
rect attitude in the men is not some- 
thing which can be accomplished in 
a week, nor can it be accomplished 
by the occasional exertion of a little 
effort. It is the result of years of 
persistent, purposeful attention and 
effort in this direction. Once the right 
attitude has become established 
these minor problems are very easi- 
ly handled if they do arise. 
H Koslow 
Bronx, NY 


I CAN REMEMBER quite clearly how 
bewildered I was as a boy going into 
my first job. I was quite clumsy on 
account of the rough treatment I 
received from some of the other 
boys. The foreman—who was of the 
old school—a whip-cracking driver, 
did not make me feel any better. My 
Dad saw what this kind of treatment 
was doing to me and advised me to 
quit. 

The very next morning the works 
manager approached and asked me 
how I liked the job. I told him I 
liked the work but not the people 
I had to work with. He asked me to 
stay another week before I made a 
decision. 

Twice within the following week 
the manager stopped to talk to me. 
That fact alone was enough to get 
the boys off my neck. I was treated 
with new respect by both the fore- 
man and the employees. That works 
manager had ability—both engineer- 
ing and human-wise. He did not 





A) Cuts two grooves of dif- 


ferent depths and widths in 
one single operation from 
same reference surface. 


B) Cuts 2 double-bevelied 
grooves at opposite ends of 
bore in two operations from 
same reference surface. Tool 
banks in recess of fixture 
then on plug. 





RET TESS 
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C) Cuts grooves in two bores 
of different diameters from 
same reference surface. Tool 
banks. on reference surface. 
Then workpiece is reversed 
and tool banks on plug. 
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D) Locates and cuts groove 
when surfaces of workpiece 
are not square with axis of 
bore, making it impossible to 
bank tool on either face. 








E) Cuts groove in bore located 
in protruding member of 
workpiece. Reference surface 
on under side of protrusion. 





F) Cuts groove in a bore from 
inaccessible reference sur- 
face eliminating facing oper- 
ation. Tool banks on plug set 
in fixture. 


Amazingly versatile! Your toughest recess cutting problems can be 
met simply and efficiently with the Waldes Truarc Grooving Tool 
because it offers a whole range cf possibilities beyond the range 


of ordinary recessing tools. 


Wide Cutting Range! The Waldes Truarc Grooving Tool comes in 5 
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diameters from .250 to 5.00 inches. 


g you to cut accurate grooves in housings. with 


Send Your Problems to Waldes! Send us your blueprints...let 
Waldes Truarc Engineers give you a complete analysis, price quota- 
tion and delivery information on the most econamical tool set-up 





for your particular job. There is no obligation! 


— 
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Write NOW for a 20-page manual containing full information on Waldes Truarc Grooving Tool 


WALDES 


SO re ee 


AM047 
Waldes Kehinoor, Inc., 47-16 Austel Pl., L.1.¢C. 1, M. Y. 


Please send me your new 20-page technical manval 
on the Waldes Truarc Grooving Tool. (GT-2-53) 


Name. 





Title. 











Made by the Manufacturers of Waldes Truarc Retaining Rings 
WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C.1,N.Y 


Waldes Truarc Grooving Tool Manufactured 
Under U.S. Pat. 2,411,426 


Hepr 








“And to think the Smith Engineering Co 
said my design was worthless!” 


Zone. State. 





NO 
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in a complete line 
of cutting tools 


The same quality that has made 
Besly Taps famous is now available 
in a complete line of cutting tools. 
Make sure of accuracy, maximum 
production and long tool life —- 
speed delivery and simplify order- 
ing — get your cutting 
tools from Besly. Ask your 
nearby Besly distributor. 













TWIST | 
DRILLS 


REAMERS 
AND 
END MILLS 








BESLY TAPS are Famous for 
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UNSURPASSED 
ACCURACY | 
at All Vital Points ee — A ~~ a 
— FLUTES 


BESLY-WELLES | 


CORPORATION 
Established in 1875 as Chas. H. Besly & Co. 
120 Dearborn Avenue 
BELOIT, WISCONSIN 
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make me out a squealer by bawling 
out those responsible for the rough 
treatment. He did, however, make 
the foremen understand the em- 
ployees were entitled to human treat- 
ment. He trained supervision in the 
art of enforcing the rules without 
driver methods. 

Getting along with others depends 
98% on a man’s own attitude. We 
should help the new employee be- 
cause in that way we eventually help 
ourselves, 

A E Salmons 
Philadelphia, Pa 


IT SEEMS TO ME that a very poor 
spirit exists in Al’s department. 
Those fellows who are making it so 
tough for the new engineer must be 
possessed of a very poor memory. 
They have forgotten their first days 
on the job and how difficult it was to 
become oriented even when the 
other men were helpful. 

It is the duty of the supervisor to 
see that every new man who is hired 
is given a fair chance to demonstrate 
his ability. Giving the man a chance 
will show the supervisor whether or 
not the new man has the aptitude 
and ability required for the job. It 
may also show that the man has 
some real aptitude for another posi- 
tion in the plant which can be de- 
veloped into an ability of great value 
to the organization. 

In this case it is evident that some 
of the fault lies with management. 
The new engineer should not have 
been put into a position where his 
work affects the men’s bonus pay- 
ments until he had gone through a 
training period. It is obvious that 
whenever a man is employed in a 
new job he has to go through a pe- 












































“Now Son . . . You take that right back 
and tell Joe to quit fooling around and give 
you the ‘roll stretcher.’ .. .” 
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riod of adjustment, a period of get- 

ting used to the new work and the 

new environment. Whether it is 

formally recognized or not, this is a 
time of learning and training. 

William Martin 

Brooklyn, NY 


IT LOOKS TO ME as if Al has collected 
a prize bunch of cut-throats and is 
going to have a hard time convinc- 
ing them of the error of their ways 
—if he ever does. 

Frankly, I don’t quite see how they 
got that way in the first place, but 
let’s be charitable to Al and say he 
inherited this disagreeable outfit. 
First of all he has to remind them 
that he is boss—and make it stick— 
even if it means firing a few of the 
ringleaders. I agree with Ed that 
the engineer should be backed up 
one hundred per cent, even if some 
of this project may seem to have 
haywire tendencies. 

It is a pretty safe bet that man- 
agement didn’t hire him because he 
had a college diploma or they like 
his looks. Maybe, like some of us 
do when we go into a new job, he 
brought some new ideas with him 
and inadvertently stepped on a few 
toes in the process of putting them 
into practice. Any deviation from the 
normal routine has a tendency to 
upset some individuals; when they 
suddenly become exposed to a new 
idea they are inclined to view it with 
suspicion, if not actual hostility. 

So, Al, give the new engineer a 
break, and see that the men do like- 
wise. Then you will have the satis- 
faction of knowing you have done 
the best for all concerned. If the 
new man has something on the ball 
he will appreciate your cooperation 
—if he fails to measure up to ad- 
vance notices you will have the in- 
ward satisfaction of knowing you 
gave him a fair shake. 

Robert S Alexander 
Glastonbury, Conn 


AL IS NOT TOO CRITICAL of any gang 
that attempts to dictate as to who 
shall be permitted to work in the 
shop. Piece-rate setters, time clerks, 
store-room keepers and others upon 
whose record the size of the pay 
checks are figured have a tough time 
as it is without feeling that they 
must mollify a certain group under 
the penalty of a concerted action 
against them and that if they do not 
toe the line, drawn by the said 
group, they will soon be canned. Any 
foreman who does not catch the in- 
cipient start of such a gang is headed 
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DRESSER 
CUTTER 
ASSEMBLY 


@ DRESSES BETTER 
@ LASTS LONGER 


Coss 25 
only $8 


Unlike broad toothed dressers, this new 
Besly Dresser Cutter Assembly sharpens 
abrasive discs without crushing the surface. 
Discs last longer, perform better. Grinding 
characteristics are not “softened” by the 
dressing action. 




















A unique “tru-square” spindle and inter- 
locking spacer buttons lock cutters firmly in 
a staggered arrangement which provides a 
series of points of contact with the disc at 
all times. Non-staggered cutters “dig” into 


| the abrasive—cause the dresser to vibrate 
| and “bounce”. Ball bearing holders provide 


almost frictionless rotation of the entire as- 


| sembly. The new Assembly fits all Besly 
| gtinders using 242” cutters and can be 


adapted to other dresser holders. Try one 
and cut your dressing costs. Send purchase 
order. 


Of Course You’re Coming! 


Be sure and see new Besly de- 
velopments, including the Wise 
Type Dresser Cutter Assembly, 
the Besly-Bowen Radial Head 
Grinder that is making pro- cic 
duction records at leading met- ge 
al-working plants, and otber 

mew Besly single and double 

spindle grinders, 


THE 
MACHINE TOOL 


4VU! 


214" Wise Type 


STAGGERED TEETH 
dice—provent digeing” ond Proce 
er “‘b ing’ to other 








dresser cutters. 


CUTS INSTEAD OF 
CRUSHING 


Slim fingers pick off abrasive grain, 
require less pressure than broad 
toothed cutters, last longer. 


ASSEMBLY 


Raised buttons on cutter eliminate 
need for spacing washers. Replace- 
ment cutter sets are taped together 
for quick mounting and proper 
**stagger’’. Just slip on and remove 
tape. 


NO CHEWED SPINDLES 


Square arbor plus interlocking but- 
tons replace easily worn keyways, 
maintain proper tooth ‘‘stagger'’. 


BESLY-WELLES 
CORPORATION 
Established in 1875 as Chas. H. Besly & Co. 


12C Dearborn Avenue 
BELOIT, WISCONSIN 
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SKINNER 


precision independent 


CHUCKS 





POWERFUL! 
ACCURATE! 
SAFE! 


Skinner Independent Chucks are 
available in various models for 
medium and heavy duty tool room 
and general machine shop work. 
Sizes range from 42” to 36”, 
with semi-steel or steel bodies. All 
other parts are heat-treated alloy 
steel. Jaws are solid reversible or 
two-piece with reversible tops for 
either internal or external gripping. 
Soft blank top jaws available. The 
body surrounds more than 60% of 
each operating screw for the full 
length of the screw, to assure 
proper alignment and long life. 


Write Skinner or your nearest 
Skinner distributor for 
illustrated folder. 


un SKINNER 


203 Edgewood Avenue, New Britain, Conn. 
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CHUCK COMPANY 








for trouble; very serious trouble in- 
deed. 

There are basic principles in shop 
management that the foreman must 
know and rememeber. Probably the 
most important one is that it is the 
foreman himself who makes the de- 
cisions. He can gather all the in- 
formation he wishes; he can get opin- 
ions and suggestions, but the final 
decision must be his own as long as 
he is to be a satisfactory and efficient 
foreman. 

A good example of what a first- 
class foreman can do in a crisis is 
the case of the machine shop and 
maintenance foreman at a medium- 
sized malleable iron foundry. The 
crane operator was a colored man 
who was a good and reliable work- 
man, and also one who could stand 
the heat of the furnace when re- 
charging. One day three brothers 
were hired into the maintenance 
gang and these three men immédi- 
ately started planning to get the 
crane operator fired because they did 
not like colored men. They spread 
dissatisfaction among many of the 
other men and waited their chance. 
They concluded the time was ripe 
on the day that the manager and the 
superintendent were away at a con- 
vention and the machine shop fore- 
man had been left in charge. Just 
before the furnace was ready for the 
pour, a delegation (consisting of the 
three brothers) from the mainte- 
nance gang came to the foreman and 
told him that he would have to fire 
the crane operator at once or the 
maintenance and machine shop de- 
partments would all quit. They had 
a trumped-up charge against the 
crane operator as an excuse for im- 
mediate action and they thought 
they had the foreman on the spot 


for this was the first time he had 
been made acting superintendent and 
so would not want anything to hap- 
pen to shut down production. 

The foreman said he would settle 
this matter immediately and told the 
delegation to meet him in the ma- 
chine shop in ten minutes. The grin- 
ning delegates went back and in less 
than ten minutes the foreman came 
in with the time clerk and the first 
thing the foreman did was to fire 
the three brothers. Then he said 
that any man who was not entirely 
satisfied with his job and who wished 
to leave the company could do so at 
once and he would have his pay 
check made out as quickly as pos- 
sible. 

This determined attitude was en- 
tirely unexpected by the trouble- 
breeders and their misled associates, 
but the entire gang must have real- 
ized the foreman was right, for not a 
single man stepped forward to get 
his pay check. No mention was made 
by the foreman about the crane op- 
erator but, of course, all knew what 
the entire matter was about. 

The foundry continued production 
and as far as could be determined 
the men in the maintenance and 
machine departments actually felt a 
lot better and now admired their 
foreman for his prompt decision and 
positive action. 

George P Pearce 
Albuquerque, NM 





THE WORD “ENGINEER” seems to really 
cause a fuss in many shops through- 
out the nation. We often wonder at 
the charm of this word and its ap- 
parent ability to cause frustration in 
a plant. What has happened to set 
up such a feeling and what can be 
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In Metal Cutting Circular Saws 


A sure way to reduce the cost of cutting metals and plastics is to use Disston 
circular saws. Tough, smooth-cutting, long-lasting. Their superior edge- 
holding teeth mean less frequent sharpening, less down-time losses. 


Use Diss-Croloy for production 
cutting of non-ferrous metals such as copper, brass, aluminum, 
magnesium; and plastics such as Formica, Masonite, Lucite, 
Plexiglas, Micarta- Diss-Croloy saws are made of a special 
Disston steel, have long cutting life. Blades are made in 6’, 
8’, 10’, 12’, 14’, and 16” diameters. Disston also makes a 
medium price alloy blade for non-continuous production- 
cutting, available in same sizes as Diss-Croloy. 


DISSTON (inserted-tooth) INTERLOCK SAWS 

Proven best where heavy feeds not finish is the primary 
requirement, as in sawing large forgings and billets. Square 
and beveled teeth are individually interlocked in the blade. 
Deep gullets remove chips quickly, give saw maximum clear- 
ance, cooler cutting. Where closer tooth-spacing is required 
in an inserted-tooth design, use Disston Sectional Interlock 
Saws. Made to cut through steel I beams, channels, rails, 
and the like. 


Order Disston metal cutting circu- 
lar saws from your Industrial Dis- 
tributor. He will give you expert 
advice and prompt service on these 
—and other Disston 

metal cutting products. ““*“**)*° 


FENRY DISSTON & SONS, INC., 420 Tacony, Philadeiphia 35, Pa., U.S.A. 
Other factories and branches: Toronto, Ont.; Seattle, Wash.; Chicago, Ill. 
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done to stop the foolishness? The 
answer to these questions will solve 
the problem of the “bums’ rush” 
facing Al in his shop. 

Going back many years, the engi- 
neering profession was nothing but 
a group of individuals who had grad- 
uated from college and, in some in- 
stances, just felt they had more tech- 
nical knowledge than the average 
worker. Those who obtained the 
right to the title of engineer upon 
graduation from college were trained 
to think they were above average 
and in many instances encouraged to 
marry the boss’s daughter as a means 
of stepping up even further. At any 
rate, between these individuals and 
a group who emerged as “efficiency 
experts,” the engineering profession 
was nearly ruined. In fact, even to- 
day it has never lived down the 
stigma in some specific locations. En- 
gineers who went into the shop had 
drilled into them that they were a 
superior race and that they must 
treat the worker as dirt under their 
feet. Never tell the worker anything 
about what you are doing, or what 
you intend to do, because he might 
be as bright as you are and become 
an engineer. Keep all labor in its 
place and act extremely superior 
even if you don’t know the answers. 

Whether we liked it or not, for a 
period of years this was a general 
attitude. Men, both young and old, 


There is NO COMP ARISON with a Jacobs 
went into our shops and made fools 


If you don’t wear a gold service pin you probably won’t remember of themselves using the title Engi- 
when “Jacobs” wasn’t the name for the finest drill chuck. Since neer to cover up their desires to be 


' the “ Il techniques.” 
Mr. A. I. Jacobs started it all, back in 1903, continual painstaking — palbgarey nes ali 


and specialized research has been lavished on Jacobs Chucks. ground any engineer today has at 
least two strikes against him when 
he enters the engineering profession. 
There are spots where engineers do 
not come in contact with other labor 
and never feel the anger which still 
| smolders in the shop. These engi- 
| neers are protected, but when they 
| do get out into the shop conditions 
| 


The Plain Bearing Jacobs Chuck pictured 
is undoubtedly the best known in the world 

. and with good reasons. It is a precision 
chuck capable of greater accuracy than any 
comparable chuck made today. It is a strong 
chuck, longer lasting on the job. It is a hard- 
holding chuck with a grip of tremendous 
power. 
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These good reasons add up to the unques- 
tioned, uncompromising quality that makes 
your selection of drill chucks as easy as 




















. {I al 
remembering the name Jacobs. legl®) OUR 
RESPoOmsiBiTy 
JACOBS AND YOUR 
LOCAL DISTRIBUTOR Sey 
are ready to deliver the chucks you a 
need and the service you deserve. 


first in chucks . . . first in service 
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Cag — complete information on 
M-R-C POWER TRANSMISSION BALL BEARINGS 


with M-R-C Synthe-Seals — the most effective 


of all seals, excludes dirt and retains lubricant 
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MARLIN-ROCKWELL CORPORATION 


Jamestown, N.Y. 
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7 HYDRAULIC 


PRESSES 
Eliminate Metal Cutting 


a5. 


f Farguhars fact-packed Bulletin HP-49 


CHIP MAKING IS COSTLY 


Metal formed to size and shape eliminates long costly machin- 
ing operations. These are typical examples of the broad range 
of Farguhar presses that form metal to shape and eliminate 
costly metal-cutting. They're fast, sturdy, and efficient ...a 
wise investment for cost-conscious manufacturers. 

Farquhar's engineers will be glad to work with 

you on your metal-forming problems. 


WRITE TODAY 


for a copy of Bulletin HP- 
49 covering a broad range 
of Farquhar Hydraulic 
Presses. 


A. B. FARQUHAR DIVISION 





THE OLIVER CORPORATION, 1506 Duke St., York, Pa. 














are suddenly fermented because the 
engineers do not know how to act. 
They, too often, feel superior be- 
cause of their college education and 
consider themselves strictly white- 
collar workers. 

The laborer on the other hand has 
spent his time working at the job. 
He knows how to do the work, and 
if he is alert and awake has many 
good ideas on how to do it better. 
Suggestions are made for changes— 
many are worthy cf award. So when 
he comes face to face with the en- 
gineers who have nothing but book 
knowledge, the laborer feels he is 
just as important as the engineer, 
and actually he is. Maybe a little 
more so. The only difference is the 
ability to finally complete the desired 
project. Our engineer, due to his 
training, has that knowledge, while 
our laborer generally doesn’t have. 

Certainly this fine point doesn’t 
call for the superior attitude that is 
taken by so many engineers. Indeed 
this is the core of our trouble. The 
solution can only come by better 
educational systems and the develop- 
ment of more of the cooperative type 
of universities. Here the young en- 
gineer learns his way around the 
shop. He learns to live with men 
who know the fundamentals of pro- 
duction and learns to work with 
them. Here he is able to see for him- 
self the values that can be derived 
from working with these men. He 
finds out that he can become one of 
them if he will humble himself to 
work with them on their problems 
and to discuss with them what should 
be done. 

No doubt Al’s attitude toward the 
engineer has allowed the shop to 
build up its resentments. If a fore- 
man is not satisfied with his engi- 
neering staff, he should not blow off 
to his men. He should go to the 
superintendent or to the head of the 


“I'm planning a huge shop party this year 
. . « 'm even going to have beer running 
through the coolant pumps! 
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All these parts of the famous Robertshaw-Fulton thermostats are 


MACHINED FROM REYNOLDS ALUI 


for not one, but seven sound reasons! 


Free-cutting Reynolds Aluminum screw machine 
stock possesses a definitely superior machineability 
over other metals. 


By switching to aluminum for screw machine parts 
and cast bodies, Robertshaw-Fulton cut shipping 
weight approximately 1 Ib. per item. 


Aluminum holds lubricating grease at temperatures 
of 250°-350° F, where the previous metal did not. 


Aluminum parts are singularly free from corrosive 
attack by the hydrogen sulphide found in the “‘sour”’ 
heating gases of many areas. 


Aluminum parts do not cause certain fuel gases to 
break down and deposit carbon, as other metals do. 


Aluminum can be color-anodized, permitting a color- 
coding system that eliminated a costly number- 
stamping operation on several parts. 


Exterior aluminum parts, too, are now color-ano- 
dized for appearance, eliminating a polishing and 
plating process once needed. 


How about your screw machine products ? 


Consider the many advantages of Reynolds aluminum 
screw machine stock for your products. 


Job for job, aluminum alloys machine at greater speeds 
and feeds. And unit costs for material, handling, and ship- 
ping step down because aluminum gives you three times 
the number of pieces per pound! 


For assistance on any phase of the use of aluminum in 
your plant, call your nearby Reynolds office or distributor 
listed under “Aluminum” in your classified phone book. 
Write on business letterhead for your free copy of the 
124-page handbook, “Machining Aluminum Alloys,” and 
an index of other Reynolds literature. Reynolds Metals 
Company, 2523 South Third Street, Louisville 1, Kentucky. 





See ‘‘Mister Peepers’’, starring Wally Cox, Sundays on NBC-TV 


REYNOLDS 
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0.126-0.1875 
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ALUMINUM ALLOYS 








THIS HANDBOOK 
TELLS YOU HOW 


The handiest, most helpful handbook you can get on the 
machining of aluminum alloys is yours for the asking. This 
book evaluates the various aluminum alloys and recom- 
mends machining methods and tools that give maximum 
production economies. There is a special section on auto- 
matic screw machining. Every designer, production engi- 
neer, plant manager and machine shop superintendent 
needs this 124 page “Machining Aluminum Alloys” on his 
desk. Single copies are available without cost when re- 
quested on your letterhead. Or call your nearby Reynolds 
Distributor. A complete index of technical literature is also 
available. Reynolds Metals Company, Post Office Box 
1800-JJ, Louisville 1, Kentucky. 


See “Mister Peepers", starring Wally Cox, Sundays on NBC-TV 


ALUMINUM 


MODERN DESIGN HAS ALUMINUM™M IN MIND 











engineering department and _ talk 
over the problem. 

Many of the engineers in charge 
are beginning to see that friction and 
ill-will can gain them nothing. They 
are already changing their thinking. 
If they are ready to do so then it is 
the foreman’s job to give them a 
chance in the shop. It is the fore- 
man’s responsibility to see that his 
workers in the shop give the engineer 
a chance. 

Make sure that your company en- 
gineers are registered. They have a Pace we, 
strict code of ethics and try to live ~, 


by it. They know that they must see | «a ‘ 
the other fellow’s viewpoint and they 2 DEF, — alge, LNG 
are trying to correct conditions. We wot - 


a) 


are net perfect—there are a few un- .. 
scrupulous members—but we don’t 

retain them long if we can find them 

and sort them out. 


Charles D T d H H 
aoe Marsters Light Weight... 
Easily Quickly Set Up... 
THE WHIPLASH - m 
Will the shop men tend to work | Built-In Folding 


harder or faster if they are aware 
that the foreman is making notes Tool Tray ond 


on their work habits? Or will they 


grow resentful at his apparent lack Folding Legs 


of faith in them? 


THERE ARE SEVERAL FACTS which the Power for any hand pipe 

editor has overlooked. One is that tools — Ye" to 2” pipe, 

the application of the whip has sel- Y%4" to 2” bolts; geared 

dom created anything but resent- tools to 12”. 

ment. Another is that men give their | 

best only when they have reason 

themselves to do so, and seldom 

from a sense of duty. If a foreman 

can engender in his men respect and 

liking, he has most of his problems a a 

licked. It is only one further step to 4 Leg Spacing and Tool Tray 

create a sense of pride of workman- - assure solid rigidity, greater 

ship and accomplishment. A public é strength ... No front leg to 
4 obstruct swing of die stock 

handles. 
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Fast Easy Chucking, new principle—guaranteed to grip tight 
both forward and reverse, won’t slip, even with geared tools 
. . . d-Jaw centering device turns with pipe . . . Extra-powerful 
motor, larger brushes, longer commutator. 


Your Supply House has it— 
ready to demonstrate and expedite your order: 


THE RIDGE TOOL COMPANY e¢ ELYRIA, OHIO, U.S.A. 


PLAKLS 





“This expecting time off to get a haircut 
every four or five months, has to stop, Beck- 
worth!” 
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SKILS New Disc Sander — 


SKIL Disc Sander 
Model 852 


These Big Features Make SKIL Your Best Buy in Disc Sanders! 


IMPROVED MOTOR! 
Gives 30% more power! 


Maintains high load speed 
- ++ yet runs cooler! 


REAR HANDLE! 
Scientifically contoured to 
fit the hand. More comfort- 
able to use and carry to 
the job. 


PRECISION-CUT GEARS! 
Spirol bevel gears cush- 
ioned in synthetic rubber. 
For longer-lasting, smoother 
operation! 


TRIGGER SWITCH! 
For greater comfort, alsohas 
continuous operation lock. 
Dustproof, 2-pole design 
for long life. 


FRONT HANDLE! 
Scientifically positioned for 
better balance and con- 
trol. For right or left hand 


INSPECTION PLATE! 
Extra large, easy to re- 
move, for complete inspec- 
tion and cleaning of brushes, 
commutator. 


os 





TOOL REST! 
A SKIL feature for added 
convenience. Protects work 
when sander is laid down. 


eo 
wa 


SPINDLE LOCK! 
Conveniently located at 
front of tool housing. Makes 
accessory changes far 
easier. 








TS 


CORD PROTECTOR! 
Extra-long rubber protector 
keeps heavy duty cord 
away from work area for 
greater safety. 


_) 


WEAR STUD! 
Stud of durable, hardened 
steel protects tool from 
damage to rear housing. 














Pays Its Way on IOI Jobs | 


in Production and Maintenance 


...on the Job or in the Shop 


@® Accessory Changeover permits easy 
switching from job to job including sanding, 
grinding, buffing, wire brushing. 


Faster Working! 30% more power avoids 
stalling, increases working speed; from 
every accessory. ' _— 
Grinding heavy weld bead with Grinding weld bead in close 


SKIL sandpaper discs. quarters with flex-type grinding 


Easier Handling! New compact design iat 


with shorter length and lighter weight per- 
mits all day fatigue-free use. 


Lower Maintenance! Large inspection 
port permits frequent and easy checking 
and cleaning of commutator and brushes. 
Oversize gears, shafts and bearings “take 
it” on the toughest jobs. 


The pictures tell the story! This versatile sander 
will pay for itself in no time—speeding maintenance 
and production on scores of jobs. Wherever the need 
for a tool Jike the SKIL 852 arises, this sander will do ome a nad sauiane. aaa Sasuiten aude und caution, Seal 
amatchless job—with important savings in man hours. with SKIL sandpaper discs. metal with SKIL wire brush. 

It’s powerful... fast... light... safe. The new 
front handle makes more efficient use of tool weight, 
makes all-position handling possible. Model 852 
SKIL Disc Sander is rugged, practicaland dependable! 

No matter what your product . . . no matter what 
phase of its production is involved . . . if the problem 
concerns grinding, polishing, sanding, or finishing 


... get the SKIL answer for top efficiency. 


FREE! Let Your SKIL Distributor Show 


You in a Convincing Demonstration 


and FREE Trial...that "SKIL is the Used with sandpaper discs, SKIL Grinding casting with SKIL cup 
ee ea sander quickly removes stencil grinding wheel. SKIL cup wheel 
Answer” to Your Metal Finishing Bottle- marks from crates to permit re-use. guard attaches directly and easily 


necks! to sander. 


SKIL Corporation, Dept. AM-45 
5033 Elston Avenue, Chicago 30, Illinois 
i ([] | would like a SKIL demonstration and free trial 
[_] Please send me literature on SKIL Sanders and Grinders 


Name 
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City 











YOUR Williams Distributor 
Supplies a Complete Range 


of WILLIAMS Tool Holders 


Williams Tool Holders are available in a complete 
range of sizes and patterns for — turning, boring, 
threading, knurling, planing, cutting-off and side work. 
A full line of high speed and carbide cutters is avail- 


able also. 


These tools are correctly designed for fast set-up and 
precise production performance. They are drop-forged 
from tough quality steel . . . heat-treated for added 


strength . . . machined to close tolerance finish. 


J. H. WILLIAMS & CO. 


406 VULCAN STREET BUFFALO 7, N.Y. 


"The Broadest Line of Its Kind' 


CARBON AND ALLOY STEEL WRENCHES * DETACHABLE SOCKETS AND 
DRIVERS * INDUSTRIAL IMPACT SOCKETS * TOOL HOLDERS * CUTTER 
BITS * LATHE DOGS * SET-UP TOOLS * “C” CLAMPS * THUMB NUTS 


AND SCREWS * HOIST HOOKS * EYE BOLTS * MACHINE HANDLES * ROD 


ENDS © CHAIN PIPE TONGS AND VISES * FLANGE-JACKS ¢ PLIERS 


SCREW DRIVERS * HAMMERS * GEAR PULLERS * EXTRACTORS 


You'll get 
SERVICE 
ON 


THE 

DOUBLE 

from your 
DISTRIBUTOR’S 
SALESMAN 


He'll give you quickest 
delivery at lowest cost! 





WRITE FOR 
CATALOG 302 
It includes the latest 
patterns and sizes from 
which to choose. 





pat on the back for a job well done, 
and a strictly private interview 
when it is necessary to criticize, are 
effective instruments in boosting mo- 
rale. 

The shop foreman should be avail- 
able to his men and their problems 
at any time, and a sympathetic hear- 
ing even to seemingly minor prob- 
lems is a great incentive-builder. 

Suggestions for improving the ef- 
ficiency of the shop should be encour- 
aged, and it should be pointed out 
that shop efficiency begins with the 
individual. A good foreman knows 
how long a job should take, and who 
are not giving their best to the job. 
Watchdog tactics only create resent- 
ment and seldom improve over-all 
efficiency. Chronic time - wasters 
should be treated strictly as individ- 
ual cases. 

When the workman is made to 
realize that his chances for advance- 
ment or pay increases depend on 
company profits, he is usually quick 
to see the light. 

J F Pierce 
Dartmouth, Novia Scotia 


THE WHIPLASH TYPE of foremen be- 
lieves that the best way to keep peo- 
ple on their toes is to keep them on 
their knees. Fortunately, for both 
management and labor, this type of 
supervisor is becoming a rarity. The 
wise foreman knows the value of 
preserving a nice balance between 
too much sternness and too much 
familiarity. He seeks to adjust his 
relationship with his men so that 
he is neither weak nor overbearing. 

Today’s shop workers are indeed 
fortunate in the type of leadership 
they are privileged to enjoy in the 
majority of plants. I remember the 


IO0082000 
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“Somehow | didn't like his tone when he 
called me a sloppy, inefficient worthless 
BUM.” 
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use dag. day lms for trouble-free Lubrication 





Treat your steel forging dies with ‘dag’ Colloidal Graphite 
and increase the number of acceptable forgings per die by 
as much as 100 percent. The dry lubricating film formed 
by colloidal graphite protects both dies and forgings. Free- 
dom from scaling and sticking often eliminates some of 
the usual finishing operations on forgings, and greatly 
extends die life. 


You can ‘dag’ Colloidal Graphite is much more effective than 
ordinary high-temperature lubricants, including the best 
of powdered graphite. It is high-purity, electric-furnace 
graphite, specially treated by Acheson to produce micro- 

double the scopically fine particles. Dispersed in many fluid carriers 
for convenient application, ‘dag’ Colloidal Graphite will 
not burn, flake, or gum, at temperatures commonly en- 


service life of countered in metalworking operations. 
‘dag’ dispersions are used profitably in stamping, deep- 
drawing, piercing, casting, forging, stretch-forming, and 
stee/ forging dies wire drawing. You’ll find a surprising number of ways 
to use ‘dag’ dispersions described in our free booklet on 
‘dag’ Colloidal Graphite for Metalworking Operations. 
Write for Bulletin No. 426- W3. 


Dispersions of molybdenum disulfide are available 
in various carriers. We are also equipped to do cus- 
tom dispersing of solids in a wide variety of carriers. 


ACHESON COLLOIDS COMPANY 


PORT HURON, MICHIGAN 
e+. also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND X=) 











“Best in the long run” 


WENDT-SONIS CARBIDE TOOLS 


Wendt-Sonis carbide tipped tools 

are “Best in the long run.”’ Best, 

because they give you smoother finishes . . . allow 
faster feeds and speeds . . . and require less sharpening. 


These cost-reducing advantages are built into all Wendt-Sonis 
tools. Wendt-Sonis selects the highest quality materials . . 
assembles them to give you the finest tools available. For example, 
Wendt-Sonis carbide is quality controlled for absolute uniformity. 
Carbide is brazed to the tool bodies by the exclusive Wendt-Sonis 
“slow braze” process to insure a strong bond. 

The complete line of high quality Wendt-Sonis carbide tipped 
tools, blanks and inserts are available at your local industrial dis- 
tributor. Buy through him. His personal interest in your needs, 
plus his nearby location and training will mean savings for you. 


Write Dept. AM-455 for catalogs and the name of the nearest distributor. 





Hannibal, Missouri © Rogers, Arkansas 
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old days when many a foreman car- 
ried a hypothetical whip and made 
his subordinates toe the mark with a 
vengeance. That type of foreman 
was accustomed to giving orders 
with no backtalk, making decisions 
abruptly without consulting any- 
body, and snorting fire whenever 
anything went wrong. The main 
weakness of the whiplash boss is that 
he likes to throw his power around 
too tactlessly: 

I once knew a foreman who fancied 
himself to be an ideal boss. He be- 
lieved he was scrupulously fair. 
Once a week he would get out a 
little black book, walk down the 
aisles of his shop, and as he passed 
the various workers, make mysteri- 
ous notations in his book. He be- 
lieved that this weekly reckoning 
kept his men on their toes. This was 
his way of putting the needle to the 
men and administering a hypotheti- 
cal shot in the arm. Actually, the 
sight of that little black book con- 
gealed the men with anxiety and 
hampered their work. They spoke 
of this foreman bitterly as their 
“snoopervisor.” The method even- 
tually backfired on the foreman. Not 
only did the quality and quantity of 
his outfit’s work slip, but morale fell 
to an all-time low. The Big Boss 
soon made this foreman realize that 
being a good supervisor was not just 
a matter of arbitrarily making work- 
ers toe the mark. The foreman was 
failing to get the best effort out of 
his workers because of his lack of 
understanding of one of the basic 
principles of good foremanship—un- 
derstanding that his men were as 
human as anybody else, and if they 
were treated as persons, they would 
respond by giving their best. 

The mature foreman has the means 
in his own hands to achieve the sort 
of stimulating that spells high pro- 
ductivity for all workers, and de- 
creased costs in his shop. If he has 
spotted a few men in his group who 
are inclined to dog it any time they 





“ 


. . . Warn the gang I'm going to walk 
through the shop in a few minutes so | 
won't get upset seeing them killing time!” 
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Abbey 


American Machinist - 


LEADING THE INDUSTRY IN 


Etna Universal Drive 


You'll notice a trend toward Etna’s 
modern machine design. Etna has sold 
more Universal Drive Mills than all 
other manufacturers combined. The 
Universal Drive provides greater ac- 
curacy in the forming of the tube, and 
allows an easier change from the manu- 
facture of one diameter tube to another. 


April 11, 1955 





PERMANENT OIL COOLED TRANSFORMER 


For greater efficiency an Oil Cooled 
Transformer is incorporated into the 
machine. It is a permanent unit and 
never has to be replaced. Cooling with 
oil eliminates the necessity to dry out 
the transformer after each days work, 
which is necessary when water is used 
as a transformer coolant. Etna Mills 
. . - Built for continuous operation. 
Write for complete details. 


3404 MAPLEWOOD AVE., TOLEDO 10, OHIO 
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UNITIZED 
DUST 
CONTROL 


TORIT 
UNITIZED 


DUST CONTROL means each 
machine has its own custom- 
tailored dust collector designed 
to work specifically for that 
machine. There is no guess 
work, or average suction. 
Furthermore, dust control is 
provided only when that 
machine is running . . . there 
is no waste of power such as you 
have with centralized control 
when only a few machines are 
operating. This means better 
dust control at lesser operat- 
ing cost and less initial installa- 
tion cost. Get the facts now 
on how Torit will work 
better to... 
“CLEAR THE AIR”. 


See our catalog in 
Sweet's Machine Tool File, or write: 


MANUFACTURING CO. 


280 WALNUT STREET 
ST. PAUL 2, MINNESOTA 





can get away with it he should take 
immediate action via personal inter- 
views in his office with those par- 
ticular workers. It is unnecessary to 
subject the entire group to stealthy 
soft-shoe tactics that may alienate 
the innocent men. 

When the foreman discusses the 
work with the worker, and not in a 
needling manner, the fact that he 
is being invited to talk with his boss 
makes the worker feel that he is 
considered a distinct individual, a 
person who has something to say 
worth listening to. A man often has 
more and better work in him than 
he gives. It doesn’t mean that he’s 
slacking or that he needs jacking-up. 
He might even be doing better than 
standard. But that is not as well as 
he can do, by a long shot. And this 
extra effort doesn’t come from more 
pay or better working conditions 
alone. It’s his attitude toward his 
work, toward the company and the 
foreman, that decides whether or not 
he puts everything he’s got into his 
job. 

Regarding the argument advanced 
that the foreman’s notebook will 
prove useful at the time when the 
men ask for more pay or promotions, 
it is believed that this is a poor de- 
vice to use as a basis for personnel 
decisions because of its lack of ob- 
jectivity and the fact that it repre- 
sents the judgment of one individual 
who may be biased. Today, most 
firms use merit rating in deciding 
the relative merits of individual em- 
ployees. Merit rating removes per- 
sonal prejudice from decisions on 
raises and promotions, and removes 
the individual employee’s ability and 
prospects from the realm of con- 
jecture and places them where they 
can be studied in an orderly fashion 
and compared with known or accept- 
ed standards. By lessening the mys- 
tery and confusion surrounding the 
basis for promotion and wage in- 
creases, the heat and resentment fol- 
lowing changes believed to be unfair 





“A magnesium lathe! Well, well, what will 
they think of next?” 





Holes within holes—holes of 
multiple diameter, intricate profile, 
and great precision—can be bored 
in a single operation with a Wood- 
ruff & Stokes small cuténg tookde- 
signed by specialists for your exact 
requirements. Holes from pin-point 
to 4” diameter—single or concen- 
tric, tapped or reamed; bottomed 
or through-cut—are made quickly 
and economically in the hardest 
metals with W&S tools. 

If your production involves 
the precision machining of very 
small holes, let Woodruff & Stokes 
design into one operation a job that 
may now be costing you as many 
as five. 


WOODRUFF & STOKES CO., INC. 
345 LINCOLN STREET 
HINGHAM, MASSACHUSETTS 
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| SERIES “A” 


Made in 11 bore size 
close tolerances insure accurate, easy mounting. 


strength brass honed to a satin finish. Piston rods 9 
for extreme smoothness as well as corrosion resistance. 
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; ~ pate ALL YOUR 
ONTROL EQUIPMENT NEEDS 
AIR CYLINDERS 


.many combinations. Extremely 


s from 14” to 14”...13 standard mountings. - 
Steel heads. Cylinders of hard-drawn, high 
round and polished then hard chrome plat 

















Centerline Lugs 


—— TYPICAL MOUNTING sTYLES = 




















Double Rod End | Side Lugs | Holes in Rod Head 








WRITE FOR 
BULLETIN 
213 


Just off the press- 
The easiest cata- 
log to use in the 
cylinder business. 














| Angle M , 
ngle Mounted Write today. 


——— 











HANNIFIN AIR CONTROLS 


Hannifin has th 
Exclusive dadent most complete line of ai 
, mace tains, Cosine r control valves. 
» foot, cam or solenoid 


control of air cylind nate 
ment. Ask for i <2 igaag other air-operated equip- 





P-M PILOT-MASTER VALVES 


The P vid 
spammer Hate faster, easier operation for the 
Mester Valves ead air-operated circuit. 2-Way simplest to the 
3-Waey end 4- Solenoid Pilot-Master Valves. 3-Way and 4-Way 
ay wubees “ith 0 Wadd Gees Gee a 
operating heads. 


ave 


DISC-TYPE VALVES 


Bronze discs lapped 
to perfect seal with 
seats. Packles 
ccidinaaih a design. For hand, foot 
operation. . 


WRITE FOR 
CONTROL 
VALVES 
CATALOG 

pr me 
pha for your 





| HANNIF 


Se Hannifin 
Air and Hydraulic Corporation, 517 
Cylinders « South Wolf Road, Des 
Hydraulic Power Units i cvchehhd nad taasoate Seene 
Presses © Air Control Valves 
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HOW I0 GET 
F CASTINGS 


NE} H-P-M Mechanical Clamp 


Assures Positive Die Locking 


Here’s why H-P-M’s new die casting machine makes better castings: 
new positive clamping action is achieved by sliding wedges driven by 
knuckle-joint linkage which preloads the press frame and backs up 
. a minimum of flash. . . 


the platen. The results , . sound castings. 


‘ 
In this new H-P-M clamp mechanism there are no toggle pins under 


heavy shear load . . . no single line contacts . . . and no extremely 
high stressed members that normally result in high maintenance 


cost and down time, 


These are just a few of the 40 new and improved features of the new 
H-P-M die casting machine. 
Write for Bulletin 5400, a 
completely illustrated story 
on this H-P-M line of profit 
makers, 





THE HYDRAULIC PRESS 
MANUFACTURING COMPANY 


1002 Marion Road, Mount Gilead, Ohio, U.S.A. 
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or unjustified can also be reduced. 
The men whose qualifications are 
evaluated are assured of a careful 
review by a group of relatively im- 
partial raters following a prepared 
and complete plan. 

Harry Kaufman 

Philadelphia, Pa 


THE MAN AT THE BENCH and the fore- 
man who supervises him both work 
for the same employer and both con- 
tribute their skill and effort toward 
the same finished product. This does 
not necessarily imply harmonious 
cooperation between them. Unfor- 
tunately there is great opportunity 
for conflict in their individual meth- 
ods of reaching their goals. It is very 
true it is often necessary for the 
foreman to take some corrective ac- 
tion to reduce the time the men 
spend away from their work. How- 
ever, if he does it in such a manner 
as to create anger and animosity, he 
is wrong, because while this action 
will appear to correct the condition 
it will definitely not increase the 
output of work. 

There is every reason to believe 
that the average wage earner de- 
sires economic security more than 
anything else which comes within the 
wide range of his needs. Being hu- 
man, the wage earner naturally also 
wants a congenial and happy rela- 
tion to his work. This means that he 
wants a job he likes, one that he can 
do with the desired degree of effi- 
ciency. It also means that he wishes 
an opportunity to impose himself 
upon his job, to develop something 
of his creative ability, and to have 
something to say about how the work 
shall be done. The normal work- 
man does not enjoy having his whole 
individuality lost in the monotonous 
routine of the machine process. 

There is a central fact that must 





“It's not that we don’t appreciate these sug- 
gestions, Twigg, but lately you've been avoid- 
ing your work.” 
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Shrink steals strength — and profits 





— RADIOGRAPHY 
points the way to avoid it 





Tuts steel fork lever was designed 
to take a specific load. Would it 
hold up? Not if shrinkage had 
robbed its strength. 

But here is where radiography 
came in with double-barreled effect. 
First the radiographs which were 
made showed the foundryman that 


internal shrinkage was present. Then 
the radiographs disclosed a recur- 
ring pattern of these defects, thus 
suggesting a change in molding 
which greatly reduced the difficulty. 

This is typical of the ways radi- 
ography helps the foundryman make 
sure only satisfactory work is de- 


livered and so builds a reputation 
for high-quality castings. 
If you’d like to know how it can 
improve your own operations, talk 
it over with your x-ray dealer. Or, 
if you like, write us for a free copy of 
“Radiography as a Foundry Tool.” 


EASTMAN KODAK COMPANY, X-RAY DIVISION, ROCHESTER 4, N.Y. 


Radiography 


—another important example 


of Photography at Work 
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Siete 





—_——} be remembered in any problem of 
employee-relations and that is that 
both employer and employee are 
human beings. As such they are 
possessed of the usually hidden but 
ever present potential for desirable a 
and undesirable behavior. Those 
who manage and those who are man- 
aged do not check their psychological 
equipment at the entrance to the * 
plant. In taking up the daily routine 
of employment the men do not es- 
cape from traits that determine their 
behavior patterns both inside and 
outside the shop. This is a simple 
psychological truth, but it is one 
that is quite generally forgotten or 
disregarded by those who are re- 
sponsible for the administration of 
human relations in industry. 

In present-day industry the genius 
and talent of thousands of workmen 
lie hidden and buried because the 
managers understand so little about 
the psychology of the worker as to 
deny opportunity for self-expression 
and self-assertion. The tendency is 
to suppress individuality and to en- 
courage or force a spirit of meek- 
ness. This loss of initiative and of 
self-respect are the consequences of 
extreme mechanization coupled with 
an administrative policy of suppres- 
sion. The leadership should be so 
tempered and so directed as to instill 
into the men a spirit of willingness 
and cooperation and an understand- 
ing of the necessity of turning out 


MANCO GUILLOTINE the work. 



























































COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately 
available through Sales Offices, Warehouses and 
Representatives in Principal Cities. 








Robert Weidenhoft 
Brooklyn, NY 


HYDRAULIC PUNCHES 


UNFORTUNATELY, Ed doesn’t remem- 
ber all the details of the situation 
from the days when he was on the 
bench. It may be very true that the 
glassy stare of his foreman sent him 
scurrying back to his work, but with 
what kind of an attitude? He was 





HIGH CAPACITY... 
STRUCTURAL OR FIELD WORK 


There is a wide variety of fast, powerful Manco | 
Guillotine Hydraulic punches with varying capac- 

ities, available for stationary production use, semi- 
portable boom-mounting, or complete portability 
for use in the field. Model P-75-E, above, equipped 
with Manco high-speed electric hydraulic pump of- 
fers 75 tons thrust and capacity for 1” hole in 34” 
steel. Other models up to maximum capacity for 
punching 334” hole in 16-gauge sheet. 


Model P-20-186 Write, stating requirements: hole size, 


Capacity 1” hole in 4" location, quantity, accessibility, material punched 
mild steel. Reach 156". 


@ @ 
woe ~ Ibs. — Dept NM G C 0 
ith high-speed electric : : is ii 
adres ic or portable AM-4-B MAN co * e “Somebody figured wrong! This is supposed 


manual pump. Bradley Illinois to be seven inches smaller!" 
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five years 








ahead of 




















Go back through the years or view the 
the times _inachines of the present ... and al- 
ways Onsrud has been a little ahead 
of the times. Early Onsrud woodwork- 
ing machines, for example, were well 
ahead of their day when designed 
with air turbine motor drives. Cutter 
speeds er from 2,000 na an yp 

RPM and old concepts tum as 
whatever production soared. The Onsrud Spar 
Mill, first developed with Lockheed 
in the late 1930’s, did the “impossi- 
ble” job of milling an eleven foot spar 
beam in one machine set-up. It also in- 
creased production by about 18,000%. 
Today’s Onsrud machines for alumi- 
the num milling and woodworking are 


just as much ahead of their time. To- 
day’s super Spar Mills with 100 HP 








milling heads and with beds up to 80 
feet in length, mill huge aluminum 
forgings and extrusions. Onsrud pro- 
file milling machines with patented 
InvOmil heads reproduce any desired 
contour in aluminum plate up to two 
inches thick. And Onsrud Automatic 
Shapers turn out accurately formed 
wood parts by the hundreds where 
only dozens were made before. 


These and many other advanced Ons- 
rud machines are at your service to 
give you new and better ways of in- 
creasing production and _ lowering 
costs. At any time, your inquiry is 
cordially invited. 


ONSRUD MACHINE WORKS, INC. 
3921 Palmer Street ¢ Chicago 47, Illinois 






—a 




















Super high speed machines for milling aluminum and other non-ferrous metals ... and for woodworking routing and shaping. 
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..-FOR DOING THINGS BETTER BY DOING THINGS DIFFERENTLY 
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back at this bench and supposedly 
working so that it looked good for the 
foreman in case someone from the 
front office came through the shop. 
A foreman who takes this attitude is 
near-sighted and is making things 
look good for himself without regard 
to whether or not it is for the ulti- 
mate good of the company. 

True, it is the duty of the foreman 
to get the work out at a minimum 
cost, but there are people in this 
situation and therefore the situation 
is a psychological one, as well as an 
economic one. Because the lot of the 
worker and of management is eco- 
nomically hard does not mean that 
either side is justified in making it 
harder by failure to consider that 
each member of the organization, on 
whichever side he may be, is a hu- 
man being and as such is governed 
by his emotions. 

Of what value to the company is 
an action on the part of the foreman 
that sends the man back to the bench 
angry? Here is the company on the 
one hand making every effort in a 
material way to get the best ma- 
chines they can afford to buy, and 
making every effort to use the cor- 
rect tools, and to operate the ma- 
chines at the best speeds, while on 
the other hand they are cutting into 
production by neglecting the psy- 
chological factors which affect the 
men running the machines. 

It is very desirable to arouse and 
maintain in the worker, whatever 
the level of his activities, an interest 
in his work. We must define and ad- 
just the responsibilities, duties, 
rights, and privileges so that each 
knows where he stands, what is ex- 
pected of him and what he is justi- 
fied in expecting in return. All too 
often there is a no man’s land around 
a job, a fringe of doubtful territory 
It is the only standard machine in which most of the acts calling for 
disciplinary measures and dissatis- 

















this machine is 
dle operations on 
three ends of a 
taneously or in sequ 
out changing set-up 

that will do this. 
“1-2-3” means ability le work requiring machining 
Operations on one, two or e ends simultaneously or in 
Tp seqence—a method exclusive with 
. 2 Goss & DeLéeuw and offered on this 

machine. 











For complete details ask for illustrated 
bulletin. Send samples of your work for 
time and cost estimates. 





MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 





“They really should do something about the 
crowded conditions in the place.” 
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“Gilica in 
de castings 
was shortening 
tool life” 





Because of the silica content in zinc 
aluminum alloy die castings, a well known 
midwestern manufacturing company had the problem 

of shortened tool life. During a routine call, Sinclair Lubrication 
Engineer K. W. Cross learned of this difficulty in machining. 


“After studying the problem I recommended Sinclair CADET® OIL ‘2’ 

in place of the competitive cutting oil being used,” Mr. Cross reports. “I was 
certain that its low viscosity, excellent wetting quality and ability to flow into deep 
holes to be threaded, would provide greater cooling and longer tool life. 


“A test of Sinclair CADET OIL ‘Z’ proved I was right,” Mr. Cross 

continued. “Moreover, due to the low viscosity of the oil, the machined parts 

had practically no carry-off, and consequently oil consumption was reduced. This 
company is now using Sinclair CADET OIL ‘z’ for all machining of castings.” 


SINCLAIR LUBRICANTS 






Why not give a Sinclair Lubrication Engineer the*chance to 
help solve your cutting and lubrication problems? There’s no obligation. Call your 
Sinclair Representative or write Sinclair Refining-Company, 

Lubricating Sales Department, 600 Fifth Avenue, New York 20, N. Y. 
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Stocks 


Ample stocks of Simonds Products . . . Saws, 

Machine Knives, Files, Die Steel, etc. . . . for 

cutting wood, metal and other materials . . 
are maintained by your Simonds In- 
dustrial Supply Distributor as a 
“private bank” on which you can 


draw any time of the day or night. 


Service 


This is truly the middle name of your Simonds 
Industrial Supply Distributor. And it includes 
everything he and his organization can do to 
improve the efficiency of your operation and 
keep it running without slowdown or shut- 


down. 


In all things . . . delivery, service, availability 


for any reason whenever you want him, your 
Simonds Industrial Supply Distributor may be 
depended on to “get there fastest with the 


mostest” of whatever it is you need. 
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On the facing page you have the three chief ad- 


vantages of dealing daily with your Simonds Indus- 


trial Supply Distributor. And there are other im- 


portant advantages, too, such as these: 


One source, one transaction, one bill for all your 
needs in wood and metal cutting tools. And of course 
his thorough practical knowledge of cutting tool ap- 
plication and performance . . . which is your assur- 
ance that you’ll get the best results out of the finest 


Call your 
SIMMONDS 
Wx.) industrial Supply 
BA DISTRIBUTOR 
{ ji 


For Fast Service 
from 


Complete Stocks 


Factory Branches in Boston, Chicago, Son Francisco and Portland, Oregon. Canadian 
Simonds Abrasive Co., Phila., P 


saws, files and machine knives made today .. . the 
Simonds red-trademarked line that is completely 
controlled for quality, from Simonds’ own tool steel 
mill to Simonds famous windowless factory. 


So we say, when you want or need service, ‘‘Call your 
Simonds Industrial Supply Distributor.”’ 


SIMONDS 
SAW AND tant dl) 


..._.... FITCHBURG, MASS. 


et fot A OF TY cp wbas) ts Se 


Factory in 
g., and 





YOU GET 


a iit 
at danse? 


BES Ths 


valu IN DETROIT DIE SETS 





an 


' ; 
ae | 
| 2 | 


e is no better 


te nnn et NTA semi aus 


PRECISION-BUILT 
ACCESSORIES 


In stock for immediate delivery 
is an extensive range of die- 
makers’ accessories, including 
the new self-oiling guide pin 
bushings. 


The big advantage of a full-value 
Detroit Die Set is that you get 
what you specify. .. factory-tested 
to assure you exact thickness of 
die holder and punch holder, 
true parallelism and square- 
ness of surfaces, precision fit of 
pins and bushings. This means not 
only the accurate die set you ex- 
pect, but also faster mounting, 
less maintenance, longer life. Re- 
working a die set in your shop can 
cost many times the difference 
between a “bargain” die set and 
a full-value Detroit Die Set. 


And, remember, our stock die sets 
are shipped within 24 hours; spe- 
cials in remarkably short time. 





faction are committed. Clearing up 
these items is one factor making for 
greater confidence and a more solid 
feeling of security without which 
no group of workers gives its best 
efforts to the work at hand. 

Few supervisors realize the uni- 
versality of the need we all have for 
appreciation of our work. A judicious 
word of praise is easy to bestow and 
produces results out of all propor- 
tion to its real significance. No one 
wants to be merely a gear in a ma- 
chine. The enlightened foreman will 
not take the negative approach and 
walk around the shop taking notes 
of who is working and who is not. 
He will take the positive approach 
and encourage the workers so they 
will feel that they are part of the 
organization and that their work is 
important. Under this environment 
the problem of having the men take 
time out will be reduced to a mini- 
mum. 

Henry George 
Bronx, NY 


CIRCULATING among the men, observ- 
ing what is going on and taking notes 
of job progress is no more than a 
periodic checkup any clear-thinking 
business man would do. It does have 
its drawbacks as well as advantages 
however, particularly the effect it 
has on the men psychologically. It 
is one of the most potent shots in the 
arm any foreman can use if done 
with quietness and tact. 

There is one thing certain,—if the 
men think that their foreman is on 
his toes, and makes a habit of check- 
ing up on things, they will likewise 
tend to get on their own piggies and 
stay on them. It is obvious that the 
workers will attend strictly to busi- 
ness if they know that they are be- 
ing properly supervised. You can’t 
blame anyone who lets up on his job 
if he knows that the one paid to su- 





“Gregory and | have a bet who can get the 
closest tolerance—and I’m giving him a 
handicap.” 
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Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon. Canadian Factory in Montreal, Que. Simonds Divisions: Simonds Steel Mill Lockport, N. Y. 
i g., and Arvid, © : a 


Simonds Abrasive Co., Phila., Pa., ai dc 


7 benefits received by switch to 
STANOSTAMP Compound C€ 


of agemann Stamping Company, 
Manitowoc, Wisconsin, benefited 
seven ways by switching to 
Stanostamp Compound C. Fin- 
ished ferrules drawn from 19 
gauge cold roll steel were being 
badly scored. At the same time 
dies were being scratched and ex- 
cessive heat experienced in the 
press. Standard Oil lubrication 
specialist R. E. O’Brien suggested 
STANOSTAMP. The result: 


Production increased 20% 

Die maintenance reduced 30% 
Spoilage reduced 

Finish improved 

Galling minimized 

Cooler machine operation 
Washability improved 


The results add up to this: There 
is a combination in the field of in- 
dustrial lubrication that is hard to 
beat. It is (1) Standard Oil lubri- 
cation specialists capable of giv- 
ing technical help and (2) Top 
quality products that deliver 
results. 


Stranostamp Compound C is a 
water emulsifiable paste for heavy 
drawing operations. It contains an 
inert, non-abrasive mineral filler 
for protection of dies and work, is 
readily cleaned from work in 
conventional washing equipment. 
In the Midwest, your nearby 
Standard Oil lubrication specialist 
will be glad to tell you more about 
Stanostamp. Call him. Or con- 
tact: Standard Oil Company, 910 
South Michigan Avenue, Chicago 
80, Illinois. 


Father and son inspect ferrules. 
William P. Jagemann (left), 
President, and son William T. 
Jagemann note improved finish 
on work produced using 
STANOSTAMP. 


STANDARD o1L company | STANDARD 


(Indiana) 





32 Page 
MANUAL 


by the 
originators of 
“Die-less 


Duplicating” 


This instructive 
and authorita- 
tive booklet will 
quickly prove it- 
self indispen- 
sable wherever 
bending is done 
or is needed. It 
brings you a ver- 
itable gold mine 
of tested au- 
thentic bending 
methods applic- 
able to any ro- 
tary type bender. 
The proper bend- 
ing technique 
may frequently 
offer a new ap- 
proach to an old 
problem by sim- 
plifying product 
design and cut- 
ting production 
costs. 
The exact methods of producing various 
types of bends in a wide range of ma- 
terials are illustrated, step by step, with 
over 90 diagrams and charts together 
with valuable tooling suggestions. 


You'll want a copy ..- - 
Mail 
your 


request 
today. 


DINE IL—-\RAVA 311 8th Ave. 


Lake City, Minn. 


ONEIL-IRWIN, 311 8th Ave., Lake City, Minn. 
PLEASE SEND 32-PAGE BENDING MANUAL 





Name 

Company 
Address 
City. 














228 


| pervise him is laying down on his 
job. 

I know of at least two executives 
who resorted to this checking-up 
stunt. One of them was open and 
above-board as he made his way 
around with his information pad, so- 
liciting ideas and information from 
his men and jotting down any facts 
| which might be of value in the pres- 


man made it a point of going about 
the shop with one thing in mind— 
that of taking mental notes of what 
he observed. He would then go to 





| ent or the future. The other gentle- | 





mull over in his few off-stress mo- | 


| ments. The purpose was the same, 


| with the exception that the former | 


acted as a definite shot in the arm 
| for some of the men who, no doubt, 
| needed such treatment. 
| It is only natural to think that the 
foreman may create a little resent- 
ment or opposition among some of 
his men; there’ll be those who look 
upon him as a snooper, but you’ll 


workers will be broadminded enough 
to know that a supervisor must keep 


any control over them, They know 


the boss to do whatever he can to 
bring production up to his highest 
state of efficiency. 

We've got to face the truth. We 
do have more than our share of 
grown men who act like immature 
kids. How the boss is going to cope 
with such practice is something that 
he will have to work out in his own 
way. Calling them on the carpet 
now and then may do wonders, and 
| if that fails, there is always the chute 
| to fall back on. One of the most 
effective means at his command is 
to call the men together occasionally 
and give them a good, heart-to-heart 
talk about the unnecessary cost 


He doesn’t need to mention unneces- 
sary talking or horsing around; if 
the men have any brains at all they 
will tumble as to what he means. 
Fortunately, men as a general rule 
do attend strictly to business and 





| are aware of the value of time. It is 
the annoying few that Ed is trying 
| to search out. I don’t think he needs 
| to fear that there will be general 
disapproval of his method of going 
after that which is right. Workers 
in general are able to evaluate time 
and are inclined to oppose those who 
are in the habit of wasting it. 
Lawson Kinsley 





find that the greater percentage of | 


his eyes on things if he is to have | 


that the purpose of the shop is to 
turn out work and that it is up to | 


caused by actions which are contrary | 
to making the most of their time. | 


| 


Pottsville, Pa ' 


BOTH AC and DC 
WELDING CURRENT 
FROM ONE WELDER 


New Lincoln Idealarc has soft arc 
and forceful arc with arc-booster 
starting on both AC and DC 


his office while the information was | With Lincoln’s new Idealarc welder, 


fresh and make notes which he would | 


you have complete freedom of choice 
in selecting the best type of arc for 
any job. You can choose AC or DC, 
whichever gives the best results. Then 
you can select a soft arc or forceful 
arc depending on position, type of 
electrode and weld appearance. 

For the first time, shops that do not 
have 3 phase power can now use DC 
welding. Idealarc operates from 
single phase power. 

Arc-booster starting is provided on 
DC as well as AC. This assures non- 
sticking operation, easier inter- 
mittent welding, complete penetra- 
tion at the start of each weld. 


LINCOLN IDEALARC 
in One Machine—AC and DC 
Soft arc and forceful arc in both AC and DC 
Arc Booster Starting in both AC and DC 


SEND FOR 
BULLETIN 1343 
ON LINCOLN 
IDEALARC 
Write: 


THE LINCOLN ELECTRIC COMPANY 
Dept. 2002 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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TUTHILL PUMP COMPANY EXPERIENCES... 
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SINCE USING 


STRESSPROOF | 


SEVERELY: COLD-WORKED, FURNACE-TREATED 






@ Tuthill knows the rotor is the heart of their pump. Quality 
cannot be compromised. For more than 10 years, Tuthill has 
used STRESSPROOF for rotors (replacing heat-treated alloy 


steel) without a failure! 


Strength is required in these rotors to transmit the power 
through the shaft to the idler gear. Extremely high operating 
speeds mean the rotors must be straight. Wearability is an 
absolute necessity if the rotors are to stand up under severe 
operating conditions. 


STRESSPROOF has all of these qualities. In addition, it is 
readily machinable. Its in-the-bar strength eliminates heat 
treating with its distortion, cleaning and subsequent machin- 
ing problems. No rough machining, heat treating and finish 
machining with STRESSPROOF. The rotors are finish-ma- 


chined from the bar. 


STRESSPROOF’s minimum warpage eliminates all straight- 
ening operations in this case. Its wearability keeps the rotor 
running year after year. It also provides real savings in both 
material and manufacturing costs. 


STRESSPROOF makes a better part at a lower cost. 


AVAILABLE FROM LEADING STEEL DISTRIBUTORS 
COAST-TO-COAST 






QUALITY COLD-FINISHED 
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STEEL BARS SAVES MONEY, TOO!” 





Tuthill Model L Series me- 
chanically sealed pumps are 
used in lubricating, hydrau- 
lic, transfer and burning oil 
service. Capacities range from 
4 to 6 g.p.m. at pressures up 
to 600 p.s.i. The rotors for 
these dependable industrial 
pumps are made from La 


Salle STRESSPROOF. 





WRITE TODAY FOR 


helpful data bul- ae 
tetin No. 15... | ee 
“Improve 
Quality — 
Cut Costs” 














aA Salle STEEL CO. 


1416 150th Street, Hammond, Indiana 


MANUFACTURERS OF AMERICA’S MOST COMPLETE LINE OF 


STEEL BARS 
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wourmatl «6 sosFror 67 Years 
VW LUBRICATION ONLY 


Out of the W & B labs have streamed a long succession 
of lubrication specialties: transparent grinding coolants 
. . paste-form and fluid-type water solubles ... 
concentrated bases to blend and fortify metalworking 
lubricants . . . oils for critical grinding, honing . . . and 
dozens of others. You see, for over half a century W & B 
has stuck to its own particular last — designing lubricants 
that keep production up, machining costs down. 
Successfully, too. Ask any top machine operator. 





Take W & B Grinding Con- 
centrate 1500. This transpar- 
ent water-soluble lubricant for 
grinding ferrous metals and 
titanium is used as thin as 200 
to 1. Yet it keeps grinding 
wheels unusually open, settles 
chips almost instantly, stays 
virtually foam-free. 





Do you have a lubrication headache? Ask us, without obligation, to 
send a W & B Lubrication Expert into your plant to consult with you. 


THE WHITE & BAGLEY CO. 


Established 1888 
Worcester Detroit 
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Ir Ep HAS A SHORT memory, taking 
notes is not a waste of time, pro- 
vided he does not go to ridiculous 
lengths. Few competent foremen re- 
quire written notes to enable them 
to separate, in their minds, the sheep 
from the goats in the matter of be- 
haviour or ability. 

If written notes are necessary, they 
need not be taken in an offensive or 
provocative manner. Flaunting such 
an activity in the faces of the men 
is simply to ask for trouble, and is 
not the hallmark of the successful 
administrator. I would compare the 
whole idea to the building up of a 
pressure of indignation, resulting ul- 
timately in a boiling over and a 
lambasting show-down, from which 
none of the participants gain any 
satisfaction. 

To my mind, a better plan is to 
deal with each incident as it arises 
and so keep the situation from get- 
ting out of hand. Were this line 
taken by Ed, he would have no need 
for notes and no backlog of offences 
to, perhaps, explosively work off. 

Ed seems to cherish the delusion 
that if the men see him taking notes 
on their weakness for gossip, they 
will be scared into mending their 
ways. Nothing could be further from 
the truth. Work is too plentiful to- 
day and skilled men too few in num- 
ber for that short-sighted and 
currently discredited method to suc- 
ceed. Men, today, are not so readily 
scared. They can be led; they won’t 
be driven. For Ed to suggest that 
“this little note-book will help by 
giving me a better idea than I usu- 
ally have of who deserves a raise” 
is surely a confession of failure. That 
information should be sticking out 
a mile in his mind. It is not to be 
gained by way of written notes. 


Few things infuriate the men more 
than police methods of supervision. 
The shop foreman who favors such 
method is always, and deservedly, 
highly unpopular with the manage- 
ment and men. They are an excel- 
lent device for killing initiative and 
limiting the intensity of the pro- 
ductive effort. Ed’s attitude here is 
all wrong when he admits his note- 
book is intended to scare the men 
into producing more. He says he 
wants to see if a little closer super- 
vision will result in greater produc- 
tion. He ought to know that any 
really close supervision will reduce 
avoidable loss of production time, 
but the quality of the close super- 
vision will determine whether in- 
creased production will result, which, 
of course, is not quite the same thing. 


C Donald Mackinnon 
Glasgow, Scotland 
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/INSTANT/ start-stop 
boosts Penn Fishing Tackle 
parts to 250 per hour! 





go° 0” 19-155 


“19-200 “19-209 


.218"t .002”. 


151" 2.001” 


Penn Fishing Tackle Mfg. Co. practices what 
it preaches. Its officials went fishing recently 
—to catch some ideas for stepping up pro- 
duction on several eccentric parts. Investiga- 
tion of the Rivett 918 “‘Steelway’”’ Cabinet 
Turret Lathe revealed that machine with its 
production drive was ideally suited to 
their requirements. 

This production drive features “‘split- 
second” starting and stopping of the lathe 
spindle by movement of the lever chuck 
closer handle. With one forward pull, the 
operator closes the collet on the work, re- 
leases the brake and engages the spindle 
drive. When the lever is pushed back, the 
spindle drive is disengaged, the brake mech- 
anism is applied and the work is released. 

Installation of the 918 ‘‘Steelway”’ turret 
proved immediately successful. Production 
of troublesome parts was boosted two-fold, 
A 918 “‘Steelway’’ can boost your production; 
too! Why not go fishing and see what savings 
can be caught! 
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Rivett 918 “Steelways 


B THD. A Deep 







Model 918 ‘‘Steelway’’ Cabinet Turret Lathe. 





< Insert shows production drive: 


Motor runs continuously regardless of number 
of times spindle is started and stopped, thus 
eliminating overheating of motor, 


RIVETT LATHE & GRINDER, INC., DEPT. AMR 4, BRIGHTON 35, BOSTON, MASS, 
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PEARLITIC MALLEABLE CASTINGS 


when 
operating 
conditions .. . 


If service conditions are unusual- 
ly rugged and you're troubled by 
high manufacturing costs—look to 
pearlitic malleable castings! 

Pearlitic malleable has high fluidi- 
ty that casts easily into complicated 
shapes. It resists wear under heavy 
loads at high speeds . . . has high 
ultimate strength . . . possesses 
excellent non-seizing properties for 
bearing surfaces . . . can be given 
a very smooth finish where desired 
...and can be either liquid quenched 








or air quenched. And perhaps most 
important of all, pearlitic malleable 
machinability index ranges from 80 
to 90 (B1112 steel = 100). 

So look your product over criti- 
cally. Then check pearlitic malle- 
able castings. They can replace 
more expensive methods of fabrica- 
tion or manufacture ... can lead to 
reduced weight, less machining 
time ,. . fewer assembly operations 
... greater sales appeal for your 
product, AA-166 


ERs 


NATIONAL 


MALLEABLE AND STEEL 


CASTING 


COMPANY 
Cleveland 6, Ohio 





SPOT DEMOTION 


Should the foreman explain to a 
worker his reasons for shifting him 
from one machine or job to another? 
Will such an explanation eliminate 
misunderstanding and resentment, or 
is it unnecessary? 


Wy Is IT that after a man gets his 
foot in on a job, so to speak, he is 
inclined to want to run the place? 
This refers to the man who has be- 
come imbedded on the job, Brown- 
ing, who thought that he was the 
only guy who could be entrusted 
with the jig borer. I have in mind 
another fellow who spent his hours 
with the small planer but it so 
happened that this chap was a wizard 
at setting up freak jobs and his at- 
titude wasn’t that of an indispensable 
man. He was a good hand and made 
no bones about it, and took the at- 
titude that if anybody came along 
who thought he was better than he, 
then he could have the job. This 
fellow was steady at his work and 
lost very little time; he was one that 
the foreman could depend on in 
every sense of the word. 

There are times when it is ad- 
visable to have a certain man operate 
a machine—especially such a valu- 
able machine as a jig borer. Here is 
a tool built for accuracy and it is a 
certainty that such a machine should 
not be left in the charge of a lunk- 
head. 

We’ve all come across the “go- 
getter” in our time, and run for 
cover when he gets into action. A 
go-getter has no place running a ma- 
chine built to do precision work. It 
may be that Ed has discovered that 
Browning is of this type and finds 
it necessary to replace him with an- 
other worker of more gentle tem- 
perament. Ed should, if he already 
hasn’t done so, inform the fellow 
why he is taking him off the ma- 
chine. It may be that a good talk 
to the man will enable him to remedy 
his careless tactics. 

There may be another reason why 
Ed wishes to do some shifting 
around. The chap might be a very 
good worker, turns out his work 
satisfactorily in quality and time, 
yet the machine, being an instru- 
ment of great precision, makes him 
feel cocky. Ed has probably heard 
through some trusted worker that 
the fellow has been talking around 
about how the shop would get in the 
hole if he were to quit. Naturally 
Ed would resent such an attitude 
and loses no time in showing the 
conceited ass who is running the 





The Nation's largest independent producer of malleable and pearlitic malleable shop. 
| I see no reason why Ed shouldn’t 
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tell the party just why he was taken 
off the machine and by so doing the 
fellow might learn a lesson which 
may govern his conduct in the future. 
It is very hard for some people to 
take any kind of defeat. Instead of 
taking it on the chin like a man 
they have to whine about how badly 
they are being treated. Instead of 
asking point blank just why he was 
taken off the machine the guy had 
to peddle it around to the other fel- 
lows that he was unjustly dealt with. 
The fact of the matter is that the 
foreman is responsible for produc- 
tion and it is up to him to make any 
changes around his shop which will 
bring it up to its highest efficiency. 
He can’t let sentiment or fear of 
criticism govern his actions. There’s 
a job to be done and he should see 
to it that it is going to be done the 
way he planned it. Ed evidently feels 
that by breaking down dependence 
he is working toward this end. By 
UM56P keeping a man on one machine he 
13” Swing Lathe weakens his own control over that 
34” Between machine whereas by moving the men 
Centers : 

Rapid Shifting around he can determine which one 

: , “Ul” Drive is better in a certain situation. 
Sheldon’s larger, wider “Zero Inspec- Anyone who is responsible for pro- 
tion’, Tapered Roller Spindle Bearings & duction has no time to humor grown- 
save you money by making these up babies who bellyache about every 
lathes better in 6 ways. move the man has to make. He’s 
there to get the stuff out in the 

Ist They meef Sheldon’s high standard for shortest time possible or else. 
accuracy—each bearing has a run out esa monigy-a 
Wissahickon, Pa 


limited to .00015”. 


2nd They absorb thrust and radial loads be- 


yond requirements—basic rating on front 
bearing at 500 R.P.M WE CANNOT RUN ROUGH-SHOD over the 
NT feelings of employees without caus- 











for radial loads 3540 Ibs. ing resentment. It takes very little 
require only a fractional turn of bearin > 
: ng / SRoy, affects the employee only indirectly. 
while permitting it to turn freely at high 
others. 

play. wee Ser G-53 a good job done, let the other fellow 
oil, deliver more horsepower at the Spin- cabinet and 
They increase work capacity. Larger than 

wasting their time as well as his own. 
work at lower costs. : 

leader. A little tact on the super- 


thrust loads 2335 Ibs. time for the foreman or supervisor to 
They end costly bearing maintenance— explain the reason for the change. 
~ —_ This should be done even when it 
take-up after long periods of service. [2 a alee teeniatent fis thene 
They hold the spindle in rigid alignment , KS who lead others to know and practice 
Oi 7 this method as a means of influencing 

or low speeds—the line contact between , 
rolls and races, and the opposing taper ao I don’t think any one of us likes 
design, preclude lateral movement or end changes we are not notified about. It 
has been my experience that to get 
They minimize friction—smooth mirror fin- ee pron) feel he is a part of it. In this case the 
ished rollers and races running in light 13” swing, bench, employee was moved to another job. 
No reason was given for the change 
edestal mounted and the employee resented it. Be- 
dle Nose and lower power costs. om a. erie aa Ce Bi tend 
Precision lathes. plained to other employees. He was 

similar type bearings on other lathes in 

this price range, these bearings make it He was not producing either men- 
possible to turn out more work and better tally or physically. In this case the 
supervisor was the enforcer, not a 
SHELD ON M A visor’s part and there wouldn’t have 
been a problem. 
CHINE CO., INC. P ae 
4234 NORTH KNOX AVE. * CHICAGO 41, ILLINOIS Philadelphia, Pa 
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Rush Stamping Company gives stamp 


of approval to Cities Service 





Some of Rush’s Stampings awaiting 
shipment. The rapidly growing, 44% year 
old firm makes parts for auto hot water 
heaters, brake levers, vacuum cleaners, 
and air conditioning units. 





Oo. 


Chief Engineer Fred W. Selter switched 

to Cities Service drawing oil a year ago. 

He praises it for eliminating need for 

- many compounds, preventing build-up on 
dies, and lowering costs. 
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Praises Cities Service drawing oil as 
timesaver, worksaver, moneysaver. 


The four and a half year old Rush Stamping Company of Toledo, 
Ohio, has already grown into a sizeable operation. Producing stamp- 
ings for air conditioning units, vacuum cleaners and automotive parts, 
the company utilizes 41 punch presses ranging from 35 to 400 tons 
in pressure. 

Like many other stamping companies, Rush was using a variety of 
paste type compounds for its drawing operations and suffering the 
penalty of heavy costs and build-up on dies which such compounds 
inflict. Then, a year ago, they switched to Cities Service drawing oil. 

Here are the results in the words of F W. Selter, Chief Engineer : 
“Now one Cities Service Oil does our variety of jobs, completely elim- 
inating previous number of products and compounds required. This 
oil prevents build-up on dies formerly created by our paste type com- 
pounds, and in some applications saves as much as 50% in costs over 
these compounds. In addition, Cities Service has eliminated supply 
problems by offering us local warehousing and engineering services.” 

Learn more about Cities Service drawing oils which have already 
received the stamp of approval from so many firms. Talk with a Cities 
Service Lubrication Engineer. Or write: Cities Service Oil Company, 
Sixty Wall Tower, New York 5, N. Y. 


CITIES (A) SERVICE 


QUALITY PETROLEUM PRODUCTS 


235 





Actual Size 


1519 RAILROAD AVENUE, BRIDGEPORT 5, CONNECTICUT 


I've been making tools for wire and 
ribbon metal forms long enough to 
know that A. H. Nilson Fourslides 
are the most adaptable and produce 
parts most economically. For easy 
set-up and tool adjustment, accurate 
feed, and rugged design . . . Nilson 
Fourslides are my choice. 


Look at the part shown on the left... 
made in our Nilson ¥S-O Fourslide. 
Better than 5,000 of these are pro- 
duced per hour automatically from 
coiled stock using .039 dia. tin- 
plated copper wire, and this tops 
any previous production method. 


I'd suggest you contact Nilson your- 
self and learn how you can increase 
production and lower costs with 
Nilson automatic Fourslides. 


WILSON 


MACHINE COMPANY 





New Books... 





Directory OF COMMERCIAL AND COL- 
LEGE TESTING LABORATORIES— 
Published by American Society 
for Testing Materials, 1916 Race 
St, Philadelphia 3, Pa. Price 
$1.00. 


This new publication is the latest 
revision of Publication M187, Direc- 
tory of Commercial and College Lab- 
oratories, formerly published by 
the National Bureau of Standards, 
but now discontinued in favor of 
this later work. By mutual agree- 
ment, all future preparation and 
publication of this directory will be 
handled by ASTM. 

The book gives information as to 
the location of testing laboratories, 
and the types of commodities and 
nature of investigations they are 
prepared to undertake. It will prove 
a useful reference work for com- 
panies needing’ testing-laboratory 
services in the evaluation of raw 
materials and finished products, as 
well as to those who are not equip- 
ped to make their own acceptance 
tests and have therefore hesitated 
to buy on specifications. 


PRINCIPLES OF MACHINE DESIGN—By 
Samuel J Bernhard, M E, pro- 
fessor of Mechanical Engineer- 
ing, Emeritus, Brown University; 
Everett O Waters, M E, Strath- 
cone professor of Mechanical En- 
gineering, Yale University; and 
Charles W Phelps, M E, asst pro- 
fessor of Mechanical Engineer- 
ing, Yale University. Published 
by Ronald Press Company, 15 E 
26th St, New York 10. 634 pages. 
Price $7.50. 


A realistic approach to machine de- 
sign must include careful coordina- 
tion of theory and present-day work- 
ink standards, and this the authors 
have done by including a number of 
tables of standard data—for example, 
SAE and ASTM designations for 
bearing materials, and fit classes for 
shafts. 

The book contains the usual spread 
of standard information necessary 
for machine-design study (college 
level), a new method of rating hp 
capacity of V-belts, and sample de- 
sign problems at chapter ends. Sub- 
jects covered include fasteners, 
shafts, bearings, and a larger-than- 
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The new Mercury Copymill is a traveling-bridge 
machine with three-dimension contouring control 
and a table that pivots on the longitudinal axis. 
Work bed length is unlimited—table width up to 
ten feet. 
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Sensitive Drilling Machines 


THE HIGH SPEED CO., INC. 


UNANIMOUS 


Every one of these power tool makers is 
equipping new products with 


JAWS NICKEL 
CHROME MOLY 
ALLOY STEEL... 
expertly heat treated 
for durability 


Supre 


BRAND 





KEY HOLES— 

do not extend into 
body cavity thereby 
sealing out dirt 


STURDY ONE PIECE GEARED 
NUT CONSTRUCTION ... 
prevents slippage 


ENTIRE CHUCK BODY HARD- 
ENED — Inside and Out 


TAPER BORE HARDENED 
AND GROUND 


INDIVIDUALLY TESTED FOR 
ACCURACY 


CHUCKS AND KEYS 
interchangeable with other 
makes 


Always demand Supreme Chucks for... 


At the left is a cutaway drawing of a Supreme Chuck with 
some notations on the chuck’s outstanding features. We could 
have written this advertisement about those features. But, 
though we feel them worthy of your attention, we think 
you'll get a better idea of the quality of Supreme Chucks by 
studying the trade marks on this page. Each of them is a 
Supreme Chuck Customer. Still other leading power tool 
makers, not listed here, are now testing and using Supreme 
Chucks. 

The standards of these firms are high, but Supreme Brand 
Chucks have equalled or surpassed the requirements of them 
all. That is why Supreme feels that the strongest claim it can 
make about the excellence of its chuck is its acceptance by 


Porter-Cable 
CQualeiy Eleciwi: fool 





p ENGINEERING SMR EMS LISS 7 eee 








IN A COMPLETE 
VARIETY OF SIZES 
AND TYPES 


Chucks ! 


each of these great companies. They looked, tested, retested, 


abused the chuck until they were certain it could perform to 
the highest possible standards. It is unlikely that industrial 
buyers of chucks will have the time or inclination to test weir BooTH 432... 
chucks so thoroughly. It is unnecessary—simply accept the yoipie mite SUPPLY 
indorsement of those buyers who, when they bought, had to —s_ convention. 


be right. CLEVELAND 
Let your distributor show you—on one of your own 


machines—how the fully interchangeable Supreme Chuck 
... that’s hardened inside and out... can deliver the extra 
performance that will keep your tool costs down. SUPREME 
PRODUCTS, INC., 2222 SOUTH CALUMET AVE- 
NUE, CHICAGO, ILLINOIS. x ® 


.._ EXTRA PERFORMANCE 





© 


DOUBLE CIRCLE 
TOOLS 


x 
o- 
416 WEST ONTARIO STREET CHICAGO 10 


@ DRILLS @ COUNTERSINKS @ CARBIDE TOOLS 
@ REAMERS @ COUNTERBORES © SPECIAL TOOLS 


gears. Links, cams, and brakes are 

also treated. 

The text includes a good propor- 
tion of illustrations, heavy on 
sketches and drawings, but with 
photos where they show particular 
characteristics. Written material is 
not overly wordy nor loaded with 
the kind of uselessly schoolish lan- 
guage that has ruined so many good 
texts in the past. 

Major sections of the text are 
entitled: Introduction; Fasteners; 
Shafts, clutches, bearings; Drives; 
and Mechanisms. 

CONVERSION FACTORS AND TABLES (2ND 
EpiTion—By O T Zimmerman 
and Irvin Lavine. Published by 
Industrial Research Service Inc, 
Masonic Bldg, Dover, NH. 525 
pages, 4% x 6 in. Price $5. 


Everyone concerned with the me- 
chanic arts, be he an engineer in any 
field, a chemist, physicist, mathemati- 
cian, patent attorney, advertising 
executive, or even a physician, is 
frequently confronted with the prob- 
lem of converting some unit of 
measurement into some other unit. 
Must you convert ergs into watt-hr, 
quarts into kilderkins, yards into 
wave lengths of red line of cadmium, 
sidereal years into mean solar min- 
utes, or merely tons into ounces? 
How many handbooks must you 
search through? How many sources 
nust you investigate? And how many 
times must you be irritated by find- 
ing every conversion but the par- 
ticular one you want? 

With this book on your desk, you 
have merely to turn to the alphabeti- 
cal list to find Tons (long) to Ounces 
(avdp) and the multiplier 35,840. If 
it’s the other way around, look un- 
der Ounces to Tons and find the mul- 
tiplier 2.790179 x 10-5. 

Even if you are concerned with 
foreign measurements, there’s a 
separate section, classified by coun- 
tries, in which you can find that in 
Ceylon, you must multiply a Guz 
by 2 to obtain Moolums, or by 3 to 
obtain feet. Or if you are doing 
business with Germany, you may 
want to know that you must multi- 
ply a Pfund by 1.23 to obtain the 
equivalent in pounds. 

In addition to all this there are 
some 120 pages of tables ranging 
from hardness conversions to wire 
gages. 

It is not often that a book review- 
er waxes lyrical over so dull a sub- 
ject as conversion factors, but this 
reviewer considers this volume to be 
the most useful and practical piece 
of work that has appeared in years. 
It is finding a permanent place on 
his personal book shelf. 
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measure of profit—or loss 





Minutes purchased through payroll—and particularly the higher- 
priced minutes of skilled machinists—are identical in the cost column but not 
always so on the profit and loss sheet. Axelson lathes have been designed 
to give those precious minutes maximum value both in set-up 


9 | and running. In every type of work, Axelson lathes have 


been making man-hours mean more since 1915. If you 
want particulars, just ask us to show you. 


AXELSON MANUFACTURING COMPANY 
pivision oF U. $. INDUSTRIES, INC. 


6160 S. BOYLE AVENUE, LOS ANGELES 58, CALIFORNIA ° Dealers in Principal Tool Centers of the U. S. 








> 


Complicated dies synchronized with hopper feeds re- 
quire consistent accuracy — you're sure of it with V&O- 


THE MORE INGENIOUS 
THE TOOLING 
THE MORE REASON TO 


ing ... otherwise maintenance would be prohibitive. 


Forming square nuts out of round stock requires 


Complex tooling requires and deserves maximum press accuracy. 
That’s why you'll find V & O’s wherever ingenuity has demanded 
the support of precision press operation. Since they were first 
designed, V & O presses have been built like machine tools. Long 
slide precision stroking and hand-scraped ways in combination 
with all around sturdiness of construction assure dependable 
working accuracies day in and day out. 

If you design your own tooling, make sure of optimum per- 
formance by putting it on a V & O press. If you have a special 
production problem that can be solved by automated, high pre- 
cision tool motions and feeds, take it up with V & O. 

Our representative will be glad to tell you more about the 
V & O presses and the engineering available for equipped pro- 
duction units. Write us, please. 





WHY THE V&O LONG SLIDE 
PROVIDES BETTER ALIGNMENT 


With the same running clearance, the longer the slide 
the less possibility for angular misalignment. And we 
keep our running clearances extremely close. 











THE V&O PRESS COMPANY 


Division of Emhart Mfg. Co. 
301 UNION TURNPIKE, HUDSON, NEW YORK 


Builders of Precision Power Presses and Feeds Since 1889 


American Machinist + April 11, 1955 











New Films 





PropucTION TooLinc—Produced by 
The DoAll Co, 254 North Laurel 
Ave, Des Plaines, Ill. 16 mm, 
sound, cotor. Running time 10 
min. No charge. 

Based on the problem of produc- 
ing huge extrusion dies for the 
country’s biggest aluminum extru- 
sion press (AM—Dec 6 ’54; p 162), 
this new film shows the development 
and construction of the world’s 
largest bandsaw. Close-ups show de- 
tails of cutting action and the func- 
tion of the electrically powered 
worktables controlled by a simple 
steering wheel. The picture is recom- 
mended as a companion picture to 
Production Band Machining (AM— 
Mar 28 ’55, p 216) 


SLIDE LECTURES ON HyDRAULICS — 
produced by the Denison En- 
gineering Co, 1236 Dublin Rd, 
Columbus, Ohio. 


Series of slide lectures ranging from 
6 to 15 slides per lecture, to describe 
various hydraulic principles, includ- 
ing axial-piston pumps and motors; 
vane pumps and motors; directional 
valves; surge damping valves; flow 
controls; and hydrostatic valves. 
Complete program or any specific 
subject-lecture available to colleges, 
company training programs, and 
other qualified groups. 





A Way or THINKING—Produced by 
Cincinnati Lathe & Tool Co, 
Cincinnati 9, Ohio. Sound, color, 
16 mm. Running time 15 min. 
No charge. 


How to combat obsolescence in 
order to maintain an adequate de- 
fense base and, at the same time, 
hold a strong competitive position, 
is told in this new film. The presen- 
tation is made by the technique of 
having a business paper reporter 
tell the story of plant modernization. 


New Horizons FOR QUALITY—Pro- 
duced by The Sheffield Corp, 
Dayton 1, Ohio. 35-mm slide 
film, sound. Running time 14% 
min. 


Designed for engineering and pro- 
duction audiences, this new film pic- 
tures the application of Plunjets to 
machine control, multiple-dimension 
inspection, and numerous other ap- 
plications. 
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BE Swe YOUR 
NEW ENGINE LATHE 


CAN /ake IT! 


duction. Make sure, before ‘you 
buy, that the lathe of your 
choice can take such punishment. 





The engine lathe you buy today 
could be the one you will call 
upon for ‘round-the-clock pro- 


ASK ONE QUESTION! 


What is the headstock gear arrangement? 
MAKE SURE OF THREE POINTS 


(1) That all gears are arranged in a horizontal plane; easy of access. 

(2) That gears are in constant mesh, with speed changes effected by 
means of sliding jaw clutches; eliminating gear wear due to shift- 
ing action. 

(3) That the “back gear" is in front of the spindle, exerting its 
powerful downward thrust to offset the lifting action of the tool 
when heavy cuts are made. 


On these three points long life for engine lathes depends. At these 
three points Boye & Emmes Long Life, Heavy Duty Engine Lathes 
excel. 


GET THE FACTS 


Write for our free Bulletin 
No. 603 today and count the 
B & E exclusives. Tomorrow 
you may need the information. 













““Back-gear-in-front’’ guards spin- 
dle bearings during heavy cuts. 














BOYE & EMMts 


MACHINE TOOL COMPANY 
125 CALDWELL DRIVE 
CINCINNATI 16, OHIO 
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@ He cuts down your inventory investment in tools 


You'll find this Completely New 


[UF KIN CATALOG 
A Valuable Reference Manual 


This complete new catalog lists many outstanding 
new items and improvements reflecting Lufkin's 86 years of 
leadership in the industry. 320 pages, 8” x 11” in size, con- 
tain complete information on over 4,000 numbers in the 
Lufkin line. In addition to all-new illustrations and completely 
descriptive text and specifications, it has “cut-away” draw- 
ings and action photos to help you in your purchasing. 12 
pages of handy reference tables will also prove useful. This 
catalog will provide you with valuable reference data on 
precision tools, tapes or rules. 


Ask your Industrial Distributor or write today for 
a copy of the brand new Lufkin General Catalog No. 14. 
For those concerned with precision tools only, ask for the 
new pocket size 5” x 8” precision tool catalog No. 8. For 
those concerned with tapes and rules only, ask for the 5” x 8” 
tape and rule catalog No. 104. 


BUY [UEKIN TAPES @ RULES @ PRECISION TOOLS 


THE LUFKIN RULE COMPANY, SAGINAW, MICH. 
132-138 Lafayette St., New York City ° Barrie, Ontario 


SAVE COSTS 


Consult Your Industrial Distributor 


and parts. 


® He cuts your purchasing costs by providing one 


source for thousands of items. 








PMTIST IAAT FVM EEE OF = oupesee 8 bg Fw 


Names 
in the News... 


Roy L Salter, vice president of 
American Brake Shoe Co’s Southern 
Wheel Division, has been promoted to 
first vice president. 


Flexonics Corp, Maywood, Ill, manu- 
facturer of metal hose and compo- 
nents, has elected George G Toepper 
vice president, manufacturing, and 
Thomas K Wells, vice president, 
sales. 


Walter H Barling, designer and 
builder of America’s first heavy 
bomber in 1923, has retired from 
Convair-Fort Worth after fifteen 
years’ service as supervisor of proc- 
ess control and superintendent of in- 
spection. 


George W Kross, Jr, assistant super- 
intendent of Babcock & Wilcox Co’s 
Tubular Products Division plant in 
Alliance, Ohio, has been named su- 
perintendent. Carl J Stoops, man- 
ager of mill scheduling, traffic, and 
steel inventories, succeeds Mr Kross. 


Karl Schwartzwalder, director of re- 
search at AC Spark Plug Division 
of General Motors, has been named 
president-elect of the American Ce- 
ramic Society. After a year’s term 
in this office, he automatically be- 
comes president. 


J R Parsons, formerly consulting en- 
gineer with American Associated 
Consultants, Inc, has been named 
assistant to the vice president in 
charge of production in the Electrical 
Materials Division plants of Hub- 
bard & Co in Pittsburgh and Chicago. 


Allis-Chalmers Pittsburgh Works 
promotes: Milan P Getting, Jr, as- 
sistant to the works manager, to as- 
sistant to the general manager; 
George Shombert, Jr, assistant su- 
perintendent of the electrical test 
department, to succeed Mr Getting; 
Sebastian W Phillippi to take over 
Mr Shombert’s post. 


Westinghouse Electric Corp names: 
D W McGill, manager of headquar- 
ters sales training, to head sales of 
the Steel Mill & Metalworking Sec- 
tion of the Industrial Department; 
and Thurman L Rundlett, staff as- 
sistant in headquarters purchasing, 
to the new post of assistant planning 
director, new products. 


Ralph A Colorado has been appointed 
export manager for Whitney Metal 
Tool Co, and for Rockford Brass 
Works, both of Rockford, II1. 
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PERFORMS... 


The more jobs you watch this rugged new 
Logan “6560” perform, the more impres- 
sive it looks. On the heaviest cuts, or at 
maximum speed, it turns the work 
smoothly, quietly, with precision results. 
Better performance than you are condi- 
tioned to expect of a “good” 14” lathe is 
literally designed, engineered and built in- 
to the “6560”. 

The Variable Speed Drive provides in- 
stant rpm adjustment on work requiring 
variation of spindle speed. The oversize 
spindle, with 13%” bore, turns on a ball 
bearing mounting that needs no adjust- 
ment within the full range of 38 to 1200 


LOOK TO LOGAN 


FOR BETTER 


rpm. The bed is a wide, deep special alloy 
casting, extra heavy and resistant to both 
internal and external stresses. The two 
V-ways and two flat ways are precision 
ground. There is extra strength in the wide 
gears, heavy bearing supports, massive 
headstock, carriage and base. This extra 
weight, plus dynamic balancing of the com- 
plete lathe practically eliminates vibration. 
Remarkably moderate price and low cost 
operation make the “6560” outstanding in 
economy as well as in precision perform- 
ance. See it at your Logan Lathe dealer’s, 
or write for Bulletin 14-L, giving a full 
description. 





SPECIFICATIONS 
AND FEATURES 


1454” swing over bed 
9” swing over saddle 
1%” spindle hole 

1” collet capacity 

40” between centers 
Variable Speed Drive 
Ball Bearing Spindle 
38 to 1200 rpm 
Two-V-way, Two-flat way 
Precision Ground Bed 
Precision Carriage 


LATHES AND SHAPERS 
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Frank R Chase, former sales promo- 
tion manager for Multi-Clean Prod- 
ucts Co, has been named sales man- 
ager of Torit Manufacturing Co’s 
Industrial Division. 


William L Davies, formerly associ- 
ated with Athey Products Corp, has 
been named assistant to the vice 
president of Gar Wood Industries, 
Inc. 


W J Lohmeyer, Jr, member of the 
sales staff of Latrobe Steel Co, La- 
trobe, Pa, has been promoted to dis- 
trict manager of the company’s 
Pittsburgh territory. 











gee? See 
= James MeMillan, vice president and 
* 
3 treasurer of Boyer-Campbell Co, De- 
° a - ’ 
e Guus lo- Yow . troit manufacturer of industrial safe- 
ty equipment, has been named presi- 


dent. He succeeds William P Goudie, 
who will continue as a director. 


A F Anzlovar has been named vice 
president of the Mercast Manufac- 
turing Corp, LaVerne, Calif, a sub- 
sidiary of Mercast Corp of New York. 





Whatever your gear requirements may call for General Electric appointments: Ed- 
with respect to size, type of basic material, accuracy, win E Parker, manager of Research 
quantity, delivery schedules . . . a call at Perkins today Application Services Department, to 


general manager of the Instrument 
Department, Lynn, Mass, succeeding 
C Howard Black, named to manage 
the Construction Materials Division 


can bring you many more practical reasons 
why, for precision custom-made gears, it’s a good idea, 
and good economy too to CALL PERKINS 





FIRST for quotations! at Bridgeport, Conn; and Harold C 
t Jenseth, manager of the San Fran- 
PERKINS MAKES : bevel gears, ratchets, sprockets, cisco plant of the Distribution As- 
ground thread worms, spiral gears, helical gears, semblies Department, to manage the 


spur gears with shaved or ground teeth. Plainville, Conn, plant. 
| 


Harold R Larsen, vice president of 
Servomechanisms, Inc, Garden City, 
NY, and manager of the company’s 
Western Division, has been appointed 
general manager of both Eastern and 
Western Divisions. Robert A Lehman, 
assistant manager, succeeds him. 


A O Smith Corp moves: J H Brinker, 
corporation director of marketing, 
to Kankakee, Il, as general manager 
of the Permaglas Division; S E 


NOTE: The PERKINS PRECISION SPRING COILER is the 

latest development in the spring coiler field and eliminates entirely 
the use of arbors and long set-up time. It is a complete self-sufficient 
machine and enables you to make the spring you want when 


you want it — in seconds. The coiler produces any type Wolkenheim, general sales manager 
of spring, in any diameter and any pitch with this range: of the division, to succeed Mr Brin- 
Wire sizes .005 to .125. Diameter, from 3/32” to 12” and larger. ker; and R J Shepherd, manager of 
Size of the compact coiler is only 72x16”. water heater sales, to take over Mr 
A POWER MODEL is available, Information on request. : Wolkenheim’s post. 


Perkins Machine & Gear Company — ae 


Agee neer at National Electric Products 
101 Circuit Avenue, WEST SPRINGFIELD, MASS. Corp of Pittsburgh, has been named 
assistant works manager of the Com- 
pany’s Ambridge, Pa, plant. » 





244 American Machinist + April 11, 1955 








American Machinist + April I}, 1739 





Instant changes of speed and feed. Operator simply resets position of two dials on I-T-E control 
box. Faulty shifting and risk of gear damage are eliminated because the gears are constantly meshed. 


I-T-E ELECTRO CLUTCH. New power link permits 
rapid speed and feed changes—manual or automatic 


Just by turning convenient hand dials controlling 
I-T-E Electro Clutches, a machine tool operator can 
change speed and feed rates accurately and with 
practically no effort or loss of production time. 


Add automatic programming controls, and the machine 
makes these changes by itself, according to the pre- 
determined schedule for maximum efficiency. The 
operator simply loads and unloads the machine. 


I-T-E Electro Clutches are basically on-off coupling 
devices of high torque rating. They’re unique in that 
they operate under oily conditions, and therefore are 
designed directly into the transmission box—saving 
space. They are so compact that in many cases they 
will fit into present transmissions and produce a 
greater number of speed changes without altering 
existing dimensions. 


When you order new machine tools, insist on I-T-E 
Electro Clutches. There are over 70,000 already in 
use. Write for Bulletin 5306 for complete description. 
Dept. MA-4, I-T-E Circuit Breaker Company, Trans- 
former and Rectifier Division, 19th & Hamilton Sts., 
Phila. 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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INSULATION 











RIMETER OF 
GNET BODY 


adalat SS |Z, 11 2003 
CRA ANB 7 OUTER 


MAGNET SSS LAMINATION 























MAGNETIC 
mTH 





INNER 
LAMINATION 











Principle of operation 


Alternate laminations key with 
perimeter lugs and _ splined 
shaft respectively. Rotate 
freely until magnet coil is 
energized. Magnetic flux com- 
presses the laminations with 
great force, engaging clutch. 


Transformer and Rectifier Division 


Typical arrangement 


Milling machine gear layout 
using eight I-T-E Electro 
Clutches gives 16 speeds. 
Clutches are available in rat- 
ings from 1.8 to 7200 ft/lb 
starting torque and 3.2 to 
13,000 ft/lb running torque. 
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A M Davis, former chief production 
engineer of A V Roe Canada, Ltd, has 
joined the power-plants division of 
Marquardt Aircraft Co, Van Nuys, 
Calif, as chief of engineering and 
manufacturing services. 


Edgar F Nason, formerly associated 
with Elastic Stopnut Corp, has joined 
the Kaynar Co, Los Angeles, Calif, 
as general sales manager. 


V Lee Cook, president of Continental 
Communications, Inc, Chicago, has 
been named president of Electronics 
Protection, Inc, formerly a division 
of Continental, and now set up as a 
separate company to manufacture 
electronic equipment. 


Donald J Zeigler, Southwest sales 
representative for Wright Hoist and 
Ford Chain Block divisions of Ameri- 
can Chain & Cable Co, has been 
appointed Pittsburgh district sales 
manager. 


W Edwards Dungan, chief plant en- 
gineer, has been promoted to plant 
manager at American Viscose Corp’s 
Roanoke, Va, facility. William H 
Kreamer, formerly assistant, suc- 


THESE ceeds him. 
e N 3 W B U L L 3 T | | 4 John §S Roller, assistant to the vice 


president in charge of sales, has been 

TELL ALL ABOUT | forritn Stecinginc 
BRI DG EPORT GRI N DING AN Magnus A Grunlan, formerly plant 
ABRASIVE * UT- 0 FF MACHIN ES manager of the Lanston Monotype 


Machine Co, Philadelphia, has been 
appointed to a similar post at Dol- 


With their recent acquisition of the Bridgeport Line, 
= — ; lin Corp, Irvington, NJ. 


LOBDELL UNITED DIVISION, United Engineering and 
Foundry Company, announces the publication of these 
two new bulletins. One covers the Bridgeport Line of 
Grinding Machinery and the other explains the Bridge- 
port Line of ‘*ABRASAW"’ Abrasive Cut-Off Machines. 


In the Grinding Machinery bulletin, illustrations, spec- 
ifications and features are well brought out on the com- 
plete range of sizes ot Face and Knife Grinders, Vertical 
Spindle Surface Grinders, Traveling Head Knife Grind- 
ers and Floor Grinders. 


Similar information is equally as well illuminated 
in the “ABRASAW" Cut-Off Machine Bulletin—also, 
some interesting performance data and photographic 
examples. 

Write for copies of these bulletins to: 


LOBDELL unitep pivision 


1836 WILMINGTON 99, DELAWARE 1955 “Methinks we'd better organize some planned 
UNITED ENGINEERING AND FOUNDRY COMPANY noon-time recreation ‘ere someone gets hurt! 
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ANTISEP 














the all-purpose water-soluble cutting base 





JUST LIKE MONEY IN THE BANK 





ANTISEP 


... The Savings from 











How’s this for economy? . . . Longer tool life, higher 
quality work, more output per machine and... all 
at a cost of 8c per gallon of coolant in the machine! 


Aside from the fact that Antisep All-Purpose Base 
out-performs even the most expensive straight oils, 
its amazing cost savings astonish metalworking 
men the most. 


ANTISEP aii-Purpose Cutting Base 


... @ product of 
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Even so, it has other features that make it popular 
with machinists. Like its anti-welding properties on 
heavy-duty work, and its antiseptic qualities which 
eliminate obnoxious odors in the shop. 


Ask to see the proof of Antisep’s performance in 
metalworking plants—the Houghton Man has plenty 
to show you. A test can be arranged at your con- 
venience if you write to Metalworking Research 
Department, E. F. Houghton & Co., 303 West Lehigh 
Ave., Philadelphia 33, Pa. 







Ready to give you 
on-the-job service... 
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MOTOR CONTROL FACTS ON 
INDUSTRY'S MOST COMPLETE LINE 











Ld 

















INDIVIDUAL MOTOR CONTROL 


CONTROL COMPONENTS 








FACT: 


The only manual reduced voltage 


starter with air break contacts 


in all ratings 





The new Westinghouse Type MB autostarter with air break double 
contacts eliminates the costly “oil problems” of contamination, oil level 
checks, spilling and messy leaking. This combined with timed accelera- 
tion makes it industry’s most advanced reduced voltage starter. 

Such product design advances are just part of the total advantages 
you gain with Westinghouse motor control. Whatever your control problem 
—from the simplest control component to complete automation—it can 
be solved all from one source—one responsibility. 

For a// the facts on Westinghouse motor control, call your 
Westinghouse sales engineer... The Man With The Facts! J-21872 


you can BE SURE... iF irs 


Westinghouse 
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MANUFACTURING, ENGINEERING 


AND APPLICATION 





FACILITIES 






MEET THE CHAMP ! 


UNIVERSAL DRILL 

BUSHINGS BEAT ALL 

RECORDS FOR LONG LIFE 
AND ACCURACY 


The extremely long life of Universal Drill Bushings is due to several factors. 


They are machined from finest quality steel. Their superfinished bores help to reduce both 


wear of the bushing and wear of the tools. Blended radius on the top inside diameter helps 


prevent tool hang-up and breakage. 100% concentricity and hardness tests insure accuracy and 


uniform quality. Knurled heads provide a quick, sure grip. Available in a complete range of 


standard sizes and lengths. Orders for special dimensions will receive prompt attention. For complete 


information, write to the office nearest you—Universal Engineering Sales Co., 1060 Broad St., 
Newark 2, N. J.; 5035 Sixth Ave., Kenosha, Wis.—or our home office. 





UNIVERSAL 


ENGINEERING 4 


COMPANY 


FRANKENMUTH 1 
MICHIGAN 


STANDARD COLLET CHUCK 
FLOATING COLLET CHUCK 
BORING CHUCK 
“KWIK-SWITCH” TOOL HOLDER 
MIKRO-LOK BORING BAR 
STANDARD DRILL BUSHING 
UNIVERSAL INDEX PLUNGER 
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There has never before been a cutting oil selection chart 
such as Atlantic now offers. It rates oils on job efficiency, 
not just chemical composition. 

This cutting oil chart uses 3 variables to give you 
the “Cutting Units” which can then be used to select the 
proper Atlantic Cutting Oil for the job. 


Here’s what the chart does for you... 


1 Provides a CUTTING INDEX— or rate of 


metal removal 
2 Lists TOOL MATERIAL— by type and composition 


3 Relates METAL machinability to both Cutting Index 
and Tool Material 


4 Selects proper OlL— by cross reference of Cutting 
Units it names the Atlantic Cutting Oil to use 


With Atlantic Cutting Oils, you can maintain high pro- 
duction rates on hot, tough jobs—and without foul 
odors. Work is visible right through the oil. The oils are 
compatible when blended—even down to the heaviest 
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HOW TO RATE A CUTTING OIL 


FOR HIGH PRODUCTION ON TOUGH JOBS 


grades. Operators like these oils, too, because they 
don’t indelibly stain hands or clothing. 


Get complete information on these new oils and 
your copy of the Atlantic Cutting Oil Selection Chart. 
Write, wire or phone the nearest Atlantic office. The 
Atlantic Refining Co., Dept. R-4, 260 South Broad St., 
Philadelphia 1, Pa. 


PROVIDENCE, R. I. 
430 Hospital Trust Bldg. 


SYRACUSE, N. Y. 
Salina and Genesee Sts. 


READING, PA. 
First and Penn Aves. 


ATLANTIC 


PITTSBURGH, PA, 
Chamber of Commerce Bidg. 


LUBRICANTS - WAXES 
PROCESS PRODUCTS 
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CHECK THESE Yeahures... 


4’’ spindle diameter, Pendent controls include 
precision machined spindle rotation, forward, re- Gag 
nitralloy steel. verse, jog forward, jog reverse 36 spindle speeds 
and stop. 8-1000 R.P.M. 18 Feeds. 
































Extended 
table saddle with 
adjustable supports 
Unusually wide and one ae mates 
deep base, cast entirely in ” — nw bendie 
one piece... offers the big jobs, too! 
excellent rigidity. 








PORTAGE MACHINE PRICES START AT $31,358 
COMPLETE. The PORTAGE Horizontal Boring, Drilling and 
Milling Machine is a precision built tool. Only the finest 
of materials and workmanship go into its manufacture... 
and at a comparatively lower cost. Get ALL the facts... 
write for literature and specifications .. . TODAY. 





THE PORTAGE 
MACHINE CO. 





1026 Sweitzer Avenue « Akron 11, Ohio 
Representatives in Principal Cities 


BUILDERS OF PRECISION MACHINE TOOLS, SPECIAL AND PRODUCTION MACHINERY SINCE 1916 
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A61 and H61 
Flange Mounting on Rod End 


Y 


H65—Hydraulic Only 
Flange Mounting on Rod End 


A81 and trunnion Mounting 
H81 on Rod End 


Dia, |wranses 
1%] %” | %-20 
2 56” | X%-20 
22) 5%” | K-20 
3%| 1” | %-16 
4 1” | %-16 

1” | %-16 

1%”| 1-14 

1%”| 1-14 

5%” | K-20 

1” | %-16 

1” | %-16 

1-14 
1%-12 
1%-12 


7>nmmnmnonw xnOxnW 


Oo-rcrzo<rz 


See Miller Bulletins A-105K(Air) and H-104K (Hydraulic) for Complete - 
Dimensions and Engineering Data on these “in-stock” sizes and other Custom 
Miller Cylinders in bores up to 20’ and strokes up to 22 feet. 


A62 and H62 


Flange Mounting on Cap End 


A82 and Trunnion Mounting 
H82 on Cap End 


’ Hydraulic nders. 
nderde in tnt Ga teees ¥ 


MOUNTING HOLES MOUNTING HOLES 


A64—8” Bore only 
Flange Mounting on Cap End 


A63—8” Bore only 
Flange Mounting on Rod End 


A74 and H74 
Side Flush Mounting 


A72 and H72 
Side Lug Mounting 





A83 and Trunnion between 
— Head and Cap 
H83 (one week delivery) 


A84 and H84 
Pivot Mounting 


“*IN-STOCK’’ STROKES Gin inches) 


Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 


Non-Cush, 
Cushioned 
Non-Cush. 
Cc 

Non-Cush. 
c 

Non-Cush. 


Non-Cush, 


Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 


Cushioned 
Non-Cush. 


1/2] 3] 4[5]6]7[8 
BOOSTERS 


14/16/18 
4 


4 


10/11/12 |14 22 | 24 32 


Immediate Delivery on the Miller 25 to 


ASO & H50—Tie Rods not 
extended beyond nuts. 
A51 & H51—Tie Rods ex- 
tended both ends (shown). 
AS52 & H52—Tie Rods ex- 
tended. Cap End only. 
AS3 & H53—Tie Rods Ex- 
tended. Rod End only. 
AS54 & H54—Two Tie Rods 
extended at both ends. 


A77 and H77 
Side or Foot Mounting 


A&86 and H86 
Pivot Mounting 


“A” and “H” Models 
82, 84 and 86 with 
strokes over 18” require 
stop tubes. 

Column strength re- 
quires larger diameter 
piston rods for the fol- 
lowing: 

Air Cylinder Models 

A82, 84, and 86 with 

strokes inside area (1), 

when operated at 100 

psi and over; 

All hydraulic models 

with strokes inside 

area (2) and Models 

H82, 84, and 86 with 

strokes in area (4), 

when operated at 2000 

psi and over; 

Models H82, 84 and 86 

with strokes inside 

area (3), when oper- 
ated at 1000 psi and 
over. 

Depending upon Trun- 
nion Pin location, “A” 
ond “H” Models 83 with 
standard diameter piston 
rods con have longer 
strokes than Models 82, 
84 and 86 

See Miller File #251 
for oversize piston rod 
and stop tube require- 
ments. 


Ratio Boosters (80 psi air input pro- 
duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” dia. ram, 6” and 12” strokes; 
Reciprocating Booster Model DA77-RBA8, 5” bore, 1” dia. ram, 6” stroke. Also Booster 


IN STOCK 


Tanks, 5” dia., 6” and 10” heights, 


Write For Catalog 
and Stock Price List 








Are you Guessing 
---or Gaging? 


- 


=e +“ 
oy Gee. .se 
3a at Betessy 


The Ring Gage shown 
above (with its accompany- 
ing Check Plug) is used for 
measuring the following 
elements of a 75 mm Gun 
Breech Plug: major and 
minor diameters, shoulder 


| : : Ad * : - ] : ) ja" . . . 
é a eee diameter concentricity, 
ee cs ee Gage in the long run by | thread and key slot location 
assuring extra long service at checking points. | from shoulder, and length 


es ee i ge of shoulder to end. Dimen- 
If it’s a question of “by guess or by gage” .. . a Bath sleue ase 9442040900" 


representative will be glad to show you how Bath Gages will Pitch, 30 degree Included 


standardize your inspection routine . . . save time and money. Thread Angle. 


ATH & CO., Inc. 
22 Grafton St., Worcester, Mass. 
RING THREAD GAGES e PLUG THREAD GAGES e@ INTERNAL MICROMETERS e@ GROUND THREAD TAPS 
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GEAR SHAPERS 
GEAR HOBBERS 
GEAR CUTTERS 





~ -MASCHINENFABRIK LORENZ A.G., ETTLINGEN/BADEN 

















most 
revolutionary 
advance in 
precision 
hole location 
since the 

jig borer— 





Now operator can speed up initial table settings —preselect exact table position 
for next hole while one boring operation is in progress — 
do it consecutively, accurately for each hole in workpiece. 


You soon see the difference in faster initial table settings, guaranteed 
accurate within .00015”. In increased jig boring production, too—with the 
preselective Autopositioner available only on the Lindner LB15 Optical 
Jig Borer. 

Non-productive time is practically eliminated. As one hole is completed, 


a push button unlocks the 44” x 24” table for rapid traverse (up to 40” SEE AUTOPOSITIONER AT WORK 
per min.) movement in both directions to next preselected position. A few WRITE FOR MOVIE FILM 
seconds for fine adjustment, then table is automatically locked in position 10 o 
and boring operation begins. Optical projection system permits exact cen- o 
tering—minimizes operator error and fatigue. o 

Direct-reading micro-optical measuring system is permanently free of oO 
wear...only a light beam touches it. No lead screws—therefore no back o 





lash. Hole location may be approached from any position from either direc- 
tion. Speeds and feeds are infinitely variable—spindle speeds range 25-1900 


r.p.m.; milling feeds 1”-3” with power up-feed of spindlé for fine finishing This 20 minute film takes you through 


design, manufacture and operation of 


of bored holes. the Lindner Jig Borer —demonstrates 

Add to this, rugged single column construction for heavy roughing with- how Autopositioner combined with 
out affecting fine precision performance, and unusually deep throat for unique micro-optical measuring sys- 
large, bulky workpieces—and you’ll see why so many important toolrooms tem makes the Lindner today’s most 


- oe : Be advanced jig borer. It answers many 
which measure precision in extremely close limits, now use one or more of your questions. Lindner users will 


Lindners. Write for complete specifications on LB15 and smaller LB14 models. fill in the rest. 


URT ORBAN | 


COMPANY, INC. 
34 Exchange Place, Jersey City, N. J. 
Toolroom and production machine tools for precision milling, boring, turning, drilling, grinding, hob grinding, gear testing. » 
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23.9 man-hours saved for every 
100 Ibs. of lubricant used! 


bid A drum of lubricant—any type—arrives at the 
plant—fresh —clean. 
4 @ 


all the way from barrel to bearing 
eooin maintenance... repairs ee 
down-time... 


YOU SAVE...STEP BY STEP! 





Any machine—anywhere in your plant—can have fast, power- 
operated high pressure lubrication—and you save up to 23.9 
man-hours for every 100 pounds of grease applied! Your ma- 
chines get added protection, insurance against costly break- 
downs. You save in maintenance, down-time, labor and increased 
bearing life. 


The Alemite Power Transfer Pump is inserted —lubricant is 
still sealed against contamination. 


With this combination of Alemite equipment, every bearing 
is protected by “refinery-fresh” lubricant at all times. There is Pre 
a combination of transfer pump and power gun just right for 
your plant, large or small—for any lubricant, light or heavy. 
Power guns are available in both air operated and electric 
models — from 25 to 50 pound capacity. 


Power gun goes to 
any department—even 
up and down steps — 
services hundreds 
of bearings! 










In just 60 seconds, transfer pump fills a big portable 
power gun with “refinery-fresh” lube. 


With Alemite Plan “C” 

Only Refinery Clean Lubricant Reaches Bearings 
This combination of Alemite power transfer pumps and portable New Booklet: 
power guns is known as Alemite Plan “C”. It is one of the five “5 Plans for Better Lubrication” 
Alemite plans that your nearest Alemite supplier can show you. ALEMITE, Dept. C-45, 1850 Diversey Parkway, 
Ask him for your copy of the new Alemite Booklet “5 Plans for Chicago 14, Illinois 
Better Lubrication.” It will help you make lubrication plans that , en 
save money in your plant! 


ALEMITE 


REG. U. S. PAT. OFF. 





A PRODUCT OF 


oW 


STEWART 
Ask Anyone in Industry WARNER 





A SPECIAL REDUCER... 


on a very 


SPECIAL JOB 





JOHNS-MANVILLE 























We are proud that the Johns-Manville Re- 
search Center at Manville, New Jersey, called 
upon us to build the huge, 10 ton specially 
designed gear-reduction Unit (shown above) 
to drive the world’s largest and most versatile 
inertia type Dynamometer. 





This Philadelphia Unit is driven by a triple 
speed induction motor set and clutch, and is 
rated 5,800 HP at 300 rpm. Gears and 
pinions are double opposed helicals manu- 
factured from alloy steel forgings. 


Over the years, many special Speed Re- 


ducers and Increasers for various industrial 

and governmental applications have been Inertia-type dynamometer for testing friction materials for aircraft, industrial 

designed and built by “Phillie Gear.” If you equipment, railroad, truck, and bus brake assemblies. The components are 
: ‘ arranged in tandem. At the far right are the triple-speed induction motor 

have an unusual or special drive problem... and clutch mechanisms. Following, in order, are the inertia wheel disks, the 

consult "Phillie Gear” Engineers and be Philadelphia reduction unit, and the torque stand to which the brake assembly 

assured of complete satisfaction. at the left is attached. Complete, the dynamometer weighs 200 tons. 


PHILADELPHIA GEAR WORKS, INC. Soe uv cons & seed Reus 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 2 - LimiTorque Valve Controls 
NEW YORK « PITTSBURGH « CHICAGO +H " ; ~~ 4 
Virginia Gear My ig a a gna 435 > * Ai ESTABLISHED 1892 
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Ask Anyone in Industry 





600 Stovepipe Shields 
Turned Out per Hour 
with BTR Hollow-Bar Die 


In a blanking and forming operation, the Par 








Machine & Engineering Co., Brooklyn, uses this 






58-ton press to make stovepipe shields from 






chrome-plated 0.015-in. steel. The die, made from 
five separate pieces of BTR (Bethlehem Tool 
Room) Hollow-Bar, is hardened to Rockwell 














C 60-61. It is interchangeable so that four inside 






diameters can be blanked and formed, and turns 






out as many as 600 pieces per hour. 
BTR Hollow-Bar is made from our oil- 







hardening tool steel by a process called high- 






speed trepanning. With this method, hammer- 






forged round bars are cored out in the center, 






and are then rough-turned on the outside. 






BTR Hollow-Bar makes it unnecessary for you 






to lose valuable time waiting for forged rings 






or dises. And there’s no drilling, rough-boring, 






rough-facing or rough-turning required! For full 






information about BTR Hollow-Bar, just get in 






touch with your tool-steel distributor. 






BETHLEHEM TOOL STEEL 
=~, ENGINEER SAYS: 


How to “'Blue’’ Hot-Work Tools 













Regardless of the lubricant used in hot-work 
tools, operators of such tools are continually 
searching for improvement. For “pickup” of 
metal on the tools, though a serious problem, 
can be minimized by good lubrication. 
“Bluing” hot-work tool surfaces is a pro- 
cedure which will aid the normal lubricating 
procedure on virtually every type of hot- 
work tool. As most tools of this type are 
ordinarily double-tempered, “bluing” can be 
accomplished with no expense or delay by 
following this heat-treatment procedure: 
















1. Quench tools in customary manner. 

2. Temper tools as usual, to desired hardness. 

3. Grind to finished dimensions. 

4. Retemper at 1000 F, or higher. Tempera- 
ture should be 50 F lower than the first 
temper. Thus the second temper 
serves as the “bluing”’ operation. 

5. Tool can be placed in service without 


67 CHISEL DIE MAKES 14,000 CUTS BETWEEN GRINDS '. further operations on its dark, dis 




















Here’s a die that’s giving a good account of itself producing ends for expanded colored surface. 

- steel joists. Made of Bethlehem 67 Chisel, it blanks approximately 14,000 Here’s something else to keep in mind: 
I-beam sections, varying in thickness from 3/16 in. to 3/8 in., before redress- when hot-work tools are redressed, it is also 
ing is required. 67 Chisel, our chrome-tungsten shock-resisting steel, has good wise to retemper them not only for stress- 






wear-resistance. Moreover, it is an easy steel to machine and heat-treat. relief, but also to obtain the “bluing.” 





for 


daeltle) ice 


free 
service 






Whatever your speed re- 
ducer requirements, 
GRANT can supply any 
one of eight different 
types, each manufactured 
in a complete range of 
sizes. 










Or if your need be some- 
thing special, GRANT will 
make a Speed Reducer to 
your specifications. 


onvace4 
ASSURED 


GRANT Speed Reducers, 
with precision-cut gears 
and accurately ground 
shafts encased in cast iron 
housings, assure you of 
long, trouble-free service. 
























Write for GRANT's new 
catalog for information on 
their complete line of 
gears and reducers. 


GRANT GEAR WORKS 





AMCTICUI PYAR © PUREE Eg BAe 











DIAMETRICK 
CALIPER-GAGE 


“A New Trick For Checking L.D.‘s” 


WIDE RANGE a 
MULTI-PURPOSE 
TROUBLE-FREE 


IDEAL for “O” RING 
GROOVES 





A precision measuring instrument invaluable for speed, accu- 


racy, efficiency and economy. 


t4 


Write Department M 





Standard _interchange- 
able fingers and exten- 
sions permit checking 
diameters from .500” 
to 6. 75”. 





Special extensions are 
available for larger 
diameters and deeper 


bores. 








MUTUAL ee er VIE 


402 COURT ST 








, OFFERS 50 

—300 LBS. oF 

TA F STEE 
(LEO~HAS STANDARD Ps , 


WER 
AND WATER CONNECTIQ 


INS 


Clean your parts or assemblies right 
ot the operation with the MANPRO 
B-121. You can move it wherever re- 
quired . . . install it in 15 minutes. 
You can protect your production 
against costly rejects. Let the MAN- 
PRO B-121 catch the defects by clean- 
ing after machining . . . before in- 
spection . . . before plating, painting, 
or bonding . . . after buffing. This low 











cost vapor degreaser will pay for it- 
self quickly in man-hour savings alonel 
FREE TRIAL OFFER! Prove the dividend- 
paying economy of MANPRO degreas- 
ing in your own plant with your own 
workman. No obligation. Write today. 


MANUFACTURERS PROCESSING CO. 


MANPRO METAL CLEANING EQUIPMENT AND CHEMICALS E 


1356 Hilton Road — Detroit 20, Michigan 
Branches: Cleveland, Ohio, and Grand Rapids, Mich. 
Representatives in Principal Industrial Centers 


asic TO BETTER 
pRODUCTION--- 
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Cut Your Production Costs 


Cold finished steel moves 
into position in J&L’s 
Controlled Atmosphere 
Furnace 


Why incur the trouble and costs of thermal treatments 
when J&L can do the job for you . . . quickly and eco- 
nomically? J&L’s Controlled Atmosphere Furnace can 
be employed to improve the machinability or to meet the 
mechanical properties you need in your bar stock. 

Order J&L Cold Finished Bars—thermally treated to 


Jones & Laughlin Steel Corp., Dept. 402 
3 Gateway Center, Pittsburgh 30, Pa. 


Without obligation please send me your booklet “Extra 
Services to Users of Cold Finished Steel.” 
















the needs of your production line. Name wih. 
Title 
¥ f, Py Company Pe Tee 
OWed cA Mie PIPE liicsetsenss<thinnesunstatinnaiatiaiiien 
STEEL CORPORATION — Pittsburgh City__ Zone State 





i —————= SS 
| 
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of 22,000 Brunswick-Balke-Collender 
semi-automatic pinsetters now in use 


When the pinboys “set ’em up in the 
other alley” a McGill CAMROL 
Cam Follower helps them do the job 
without danger to themselves or 


damage to the pin-setting machine. | 


Known as the B-10 Semi-Automatic | 


Pinsetter, this machine is a product 
of The Brunswick-Balke-Collender 


Company and is in use on 22,000 in- | 


dividual bowling lanes throughout 
the world. 


In these machines the CAMROL CF 
bearing is used in the safety latch 
mechanism to lock the cam action 
and prevent the machine from re- 
: Sage during pin setting. Used by 
the company for 4 years, the CAM- 
ROL bearing has given no trouble 
despite the literally millions of cycles 
these 22,000 machines have been op- 
erated. 


CAMROL Cam Follower bearings 
utilize a full complement of small 





diameter followers with outer race 
and integral stud and flange custom 
heat treated for the ultimate in radial 
and shock load capacity. 


Precision tolerances on all grinding 
surfaces with simplified lubrication 
minimizes internal wear and increases 
bearing life. Both starting and run- 
ning friction are reduced to a mini- 
mum. 


McGill designed and built the first 
Cam Follower and used 20 years of 
experience with thousands of appli- 
cations to perfect the right Cam Fol- 
lower for any cam action application. 


BEARING SELECTION GUIDE 


A revised 140 page Bear- 
ing Selection Guide, com- 
plete with 30 pages of 
vital engineering data, has 
been released by the Mc- 
Gill Manufacturing Co. 
Ask for Catalog No. 52. 





CAMROL CF BEARING USED 
from BEGINNING of PRODUCTION 
by SCHIELD-BANTAM COMPANY 


More than 5,500 cranes and excavators 
built by Schield Bantam since 1945 use 
CAMROL CF Bearings in SHIFTING 
COLLAR vertical swing shafts and drum 
clutch applications. With maintenance 
negligible and performance excellent the 
manufacturer asserts, “Using CAMROL 
CF Bearings offers an overall price ad- 
vantage and insures maximum product 
quality.” 


PINES PRESSURE DIE HOLDER 
PUTS up to 18,000 POUND LOAD 
on CAMROL CYR BEARING 


iad 


: 
Pines Engineering Co., Inc., has used the 
CAMROL CYR Bearing for 6 years in 
tube bending machines and has never had 
a failure. The bearing takes the full bend- 
ing moment in Pines pressure die holders 
that bend extra heavy pipe in sizes rang- 
ing from 34” to 4” without scratching 
the tubing. 


MSGILL design leadership has given you these important developments 


* First full type roller bearing 


* First guided full-type roller bearing 


* First Cam Follower roller bearing 


* First sealed roller bearing 


McGILL MANUFACTURING COMPANY, INC., 300 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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You save time because OK 
Composite Die Sections are car- 
ried in stock ready for immedi- 
ate shipment to you. They are 
available for Cutting, Trimming 
and Forming Dies. You can 
“Tf you make reht-\— = order them cut to length or in 
bars 125" long. There are 1] 
standard cross sections with 
both wide and narrow lands. 
we Call Save you You save money because 
you can buy them at a price far 
- below what it would cost you 
abaat= to make them yourself. And the 
soft steel backing, to which uni- 
55 formly hardened steel is clad, 
hate! money is drilled quickly and economi- 
cally for dowel and screw holes. 
Adjustments for wear are equal- 
ly simple. 
Companies now using OK 
Composite Die Sections report 
great time and money savings 
over competitive products for- 
merly used. 


You'll be interested in re- 
ceiving FREE a new Bulletin on 
OK Composite Die Sections and 
Clad Aluminum Bronze Wear 


Plates. Write Dept. 42-W. 


THE OHIO KNIFE Co. 


CINCINNATI 23, OHIO 


Manufacturers for the Metal 
Working Industry of: 


Slitter Knives @ Shear Blades 
Work Rest Blades © Cut-Off 
Blades @ Hardened Spacers 
Hardened Ways @ Gibs @ Ball 
Races @ Bronze Ways 
Wear Strips 
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MATTISON TRAVELING WHEEL GRINDER 
FOR FAST FINISHING 
OF LONG OR LARGE PARTS 


If your work consists of long or bulky parts, Mattison 
UK Traveling Wheel Grinders will finish them at a sur- 
prising rate of speed and accuracy and at very low cost. 
Large and awkward shaped pieces are frequently ground 
in a good deal less time than previous method. The part, 
no matter how large, is clamped in a stationary position 
and the grinding wheel passes across the surface to be 
finished. Amount of floor space needed is little more than 
half that required by traveling table machines of equal 
capacity. The operator’s position on the carriage, to- 
gether with the convenient grouping of all controls, 
makes for utmost grinding accuracy and speed regardless 


of the size of the job. 


For further information, send for new free circular No. 


844-2 RM covering this machine. 


MATTISON 


ROCKFORD: ILLINOIS 





MACHINE 













The operator rides the carriage of the UK Traveling Wheai 
Grinder. From this position he gets a safe unobstructed 
view of the grinding wheel at point of contact and can 
observe the work at all times. 



















Heavy work of practically any length can be rapidly 
ground to close tolerances with no more power required 
than for lighter work — the UK's table is always station- 
ary. Picture shows end of 35’ base being ground, 







WORKS 
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Ule be r PRESENTS 


\ 


Here, in a single package, are the 84 gage blocks 
and the accessories required to constitute a complete 
gaging system. It will fully meet the exacting require- 
ments of the vast majority of manufacturers of pre- 
cision products. 

Webber Heavy Duty gage blocks are generously 
proportioned (2 x 1'%2‘’) in order to insure maxi- 
mum resistance to wear, with resultant long life. In 
addition to their normal gaging function, the blocks, 
used with the proper fixtures, (included in the set) 
will assemble into dividers, scribers, height or snap 


Wake, 


micp@accunate 











The New, All-Purpose, 
Heavy-Duty 
84 Block Gage Set 


A COMPLETE GAGING SYSTEM 








gages, thus making them especially valuable for lay- 
out or inspection work. When assembled with the 
required number of six inch blocks, any desired 
length can be obtained. 


84 Block H.D. Set—accuracy, + .000004”, complete with accessories. 


As illustrated ae $57500 
84 Block H.D. Set—accuracy, +.000004”, without accessories, 
with case st a $49500 


6.000” Block with eccentric clamp . . . + 6 « + « $3575 


lle Lbe r GAGE COMPANY 


12901 Triskett Road * ° Cleveland 11, Ohio 





Largest Exclusive Manufacturers of Precision Gage Blocks 








Horizontal Drilling Machines 


AT — 


ah * 











Performing quick, accurate drilling operations on press 
frame ports—drilling, fixture boring, tapping operations 
on milling machine columns—drilling all four parts of a 
tractor frame on a repetitive production line bosis— 
these are the types of jobs illustrated, showing Kaukauna 
Horizontal Drilling Machines at work. The time and labor 
savings are of course apparent—elimination of expensive 


ive tooling. 





crane lifts, reduction in handling time, inexp 


As illustrated, there is a Kaukauna Horizontal Drilling 
Machine in a size suitable for any class of work from 
small, high production jobs to extremely large work 
pieces. These extremely versatile machines make for 
greater work simplification and may be used to ad- 
vantage in your shop for driving boring fixtures, drilling, 
reaming, boring, counterboring, tapping and spot-facing 
operations. 


Kaukauna builds Universal Radial Drills and 
Horizontal Drilling Machines in a range of 
sizes which meet practically all requirements 
in modern production practice. Write today for 
descriptive catalog or ask representative to call. 


— PN TES 


MACHINE CORPORATION 


KAUKAUNA, WISCONSIN, U.S. A. : 

















From the American Machinist Library 
of Tips for Top Shop Men 


VERY time you try something new, somebody 
will call it “a dangerous precedent.” Remem- 
ber that everything new is either wrong or a danger- 
ous precedent to the timid. If you let such reason- 
ing sway you, you'll never do anything new. Only 
ideas that aren’t “dangerous precedents” are the 


duds. 
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Low-Cost 
Slitting Line 


@ Production records covering a 
3-month period in one plant 
revealed that one comparatively 
small, inexpensive Yoder Slitting 
Line, (No. 214, 24” wide) had been 
successfully used on a wide diver- 
sity of jobs. 


Coil weights ranged from 4082 Ibs. 
all the way down to 80 Ibs.; pro- 
duction from 11,135 Ibs. down to 
629 Ibs. per hour, varying with 
coil size, number of cuts made to 
the width, and gauge of strip. 


The 4th edition of the YODER 
SLITTER BOOK, just off the press, 
gives more complete data on each 
of these jobs, and in addition dis- 
cusses many subjects bearing on 
the mechanics and economics of 
slitter operation, in plants using 
anywhere from 50 tons per month 
up to a thousand or more. A copy 
is yours for the asking. Also esti- 
mates and recommendations, with- 
out cost or obligation on your part. 


THE YODER COMPANY 


5519 Walworth Ave. + Cleveland 2, Ohio 


Rotary 


Tel ate) 
SLITTERS 
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cut Finishing costs 


» THROUGH HIGH PRODUCTION-PRECISION CONTROL 


using 
BARNESDRIL 


PLUGMATIC SIZING 
works automatically to give bore-to-bore size control over 





every piece honed, making each interchangeable with 
the others. Sizing is not affected by misalignment 
or eccentric stone wear. 




















ELECTRONIC CONTROL OF HONE EXPANSION 

keeps honing operations always at peak efficiency because 
it automatically compensates for stone wear. With 
electronic hone expansion control, you can select any 
degree of finish you require, through proper rate of feed, 
grit, grade and bond of abrasive stone. 


EXTRA-DEEP HONING STONES, 

with support provided right up to the cutting edge, 
give much more usable abrasive. Improved body design 
and stone-mounting with increased cutting edge support, 
result in longer life and freer cutting action. 


No. 307 
VERTICAL HONING MACHINE 


Job Specifications: 

Steel Hydraulic Cylinders 

Bore — 3.000’ 1.D. x 101/."" length 
.012''/.017"' stock removed 
Bore Sizing — within .0005"’ 
Finish — 25 R.M.S. 

34 pieces per hour 










No. 3B 
HORIZONTAL HONING MACHINE 


Job Specifications: 

Steel Tubes 

Bore — 1.500°" 1.D. x 10 ft. length 
.012''/.016"" stock removed 

Bore Sizing — within .0005'' 





send for complete catalog bulletin 5004 


BARNES DRILL CO. 


830 CHESTNUT STREET * ROCKFORD, ILLINOIS 


DETROIT OFFICE 


-* 3419 South Telegraph Road 
Dearborn, Mich. 
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Can 


Patent Applied For 


HH: MUCH MONEY and time are being wasted 
in your shop by chattering tools? 


A unique development by Mallory—No-Chat 
boring bars and tool shanks—now puts an 
end to this waste. Even those tough inside 
cuts with long overhang of the boring bar can 
be made with an absolute minimum of tool 
vibration, and at substantial overall savings 
in machining cost. 


No-Chat boring bars are made of a special high 
density alloy. Far heavier, more rigid and 
better heat-conducting than steel, they stop 
vibration at its source. They cost more... but 
they quickly pay for themselves on the job. 


Far more production between grinds. Tools run 


Mallory No-Chat* Boring Bars 
Cut Your Machining Costs 





cooler. Wear due to vibration is drastically 
reduced. Down time is slashed. 


More metal removed per cut. Machines can be 
set for heavier cuts without danger of chatter. 


Cleaner finish. Reduced chatter often elimi- 
nates need for finish grinding. You don’t cut 
chips on the way out. 


No-Chat boring bars and tool shanks are 
re-usable. Tips are readily replaced. This 
unique metal does not anneal, and has no 
grain-growth problems. 

Write to Mallory today for our Technical 
Bulletin giving full data on No-Chat, and 
available sizes of stock for use in the tools you 
are now designing. 


PR MA 


Expect more...Get more from MALLorY 


In Canada made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario 








P.R. MALLORY & CO. inc 


_MALLo 





Serving Industry with These Products: 


Electromechanical — Resistors « Switches ¢ Television Tuners ¢ Vibrators 
Electrochemical— Capacitors e Rectifiers * Mercury Batteries 
Metallurgical— Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 





American Machinist + April 11, 1955 





Se Saenonnan 


Now! The Oldest Name in Chucks adds Two Great NEW Lines 


HORTON CHUCK 


announces 


Tru-Set WINDSOR 


MEEHANITE CHUCK 


Adjustable | 
To .0002” T.1.R. Moderate Price 


* Micro-screw adjustment guarantees repetitive ac- * Meehanite bodies have tensile 
curacy to .0002” T.I.R. strength of 45,000 psi. 
* Meehanite bodies guaranteed for life. * Scrolls of chrome nickel steel have 


‘ges . . tensile strength of 134,000 psi. 
* a operating pinions for instant peripheral lo- + Self-contained operating screws for 


* re P longer accurate life. 
* Available in diameters up to 12” in 3 and 6 jaw * Available in stock up to 12” in uni- 


styles. versal and independent types. Larger 
* Both Horton Tru-Set and Windsor Chucks are packed in re- *!7€5 0m request. 


useable airtight metal containers. ORT re! “ 
eo esr 

See your Horton Distributor for chucks Cc eu j 
of quality....and economy. _ 7 AUC 4 


AYZ 722 
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production begins with 


No tools like the right tools! Columbus Die-Tool designs and 
builds tools, jigs, fixtures and special machinery to meet your 
most exacting requirements. RESULTS: operating cost that 
matches your budget; production that matches your schedule; 
product quality that matches the demands of your market. 

Contact Columbus Die-Tool & Machine Co. first—when you 
have a special machine problem. They are nationally known as 
expert designers and builders of special machinery and equip- 
ment ... have been for over 46 years. 


Cotunbus Pte Toot 3 


AND MACHINE COMPANY 


®. O. BOX 750¢ COLUMBUS, OHIO 
' EST AGLLERSS 5906 | 


Manufacturers of 
NGS @ FIXTURES @ BUILDING MACHINE TOOLS COMPLETE 
SPECIAL TOOLS e@ UNITS FOR MACHINE TOOLS 


WORLD’S HARDEST METAL 


IMPROVED QUALITY 


Additional refinements and im- 
provements in our process have 
added still longer life to the 
wearing edges of Talide tools, 
dies and wear resistant parts. 
The result is a carbide having a 
new, unique grain structure with 
harder and tougher properties 
than previous grades. Labora- 
tory tests reveal our improved 
grades possess 25% greater 
strength and rigidity. Service life 
‘per grind up to 50% longer 
than previous grades has been 
proven in grueling field tests. 
METAL CARBIDES CORP., 
YOUNGSTOWN 7, OHIO 
Write for Catalog 55-G 


HOT PRESS"D AND SINTERED CARBIDES - VACUUM METALS 
HEAVY METAL - CERMETS - HIGH TEMPERATURE ALLOYS 
| OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 








Hy draulic 
PRECISION, CHINE 


INDING 
suRFACE aes \ MF 6 


for grinding of: 


horizontal and 
vertical surfaces, 
slots, keyways, 
guideways, 
forms, devices 


se ask for 
gpacicl eo! 

. GMBH 

01 
MATRA- KURT [MAIN 


WERKZEUS se nenmany 


Plea 
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SoOwwere FV Oe wr eer eewe 3 aS 


The De Vilteg System of 
VIGLESS PRODUCTION 


...@liminates expensive boring jigs! 





ON De VLIEG JIGMILS 


TYPICAL EXAMPLES OF JIGLESS PRODUCTION 
[Pare MACHINERY 























SPECIAL MACHINERY 


r : The 
‘then 4 f- JIGMIL Technique: 
) ae ELIMINATES SPECIAL 


BORING JIGS 


REDUCES 
MACHINING TIMES 


PERMITS USE OF 
SIMPLIFIED TOOLING 





IMPROVES ACCURACY 
WITH RESULTANT CUT 
IN ASSEMBLY COSTS 





*Come to 
Vehot ~ 


see a practical 
demonstration of the 
JIGMIL TECHNIQUE 


The DeVlieg System 
of Jigless Production 
permits complete flexibility 
of product design! 
If your shop is burdened 
with costly boring jigs 
and special tooling, it will 
pay you to investigate the 


DEVLIEG SPIRAMATIC JIGMIL 


Write 
for comprehensive 
illustrated Catalog 








450 Fair Ave., Ferndale « Detroit 20, Mich. 
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MICRO SWITCH Precision Switches 


5 Switches bring A PRINCIPLE OF GOOD DESIGN 
smooth operation to this 
automatic bottle labeler 


This machine is designed to label bottles at from 
90 to 180 per minute. MICRO SWITCH products 
were selected to prevent jamming or overload. 
Factors in their selection were precise, dependable 
operation, long life, quick response to light oper- 
ating force and sealed plungers to keep out dirt 
and dust. Perhaps you need a switch to give a 
new “lift” to your new product. Take the short cut. 
Ask MICRO SWITCH engineering. 
There’s no obligation. 


If it’s switches... 





precision switches... 


ble) ial 
é »4 ue c 4 ; M é N T Here’s an electronic gage that sorts eight sizes of man- 
ually-loaded mica parts at high speed. The two switches 


MICRO SWITCH has saved years are operated by timing cams and control the steps of the 
of design and engineering time gaging cycle. The extremely accurate repeat operation of 
on such applications as these the MICRO SWITCH switches at high speed and for long 
periods of time was an important factor in their 
choice. There is a right switch for your applica- 
tion. Save your design and engineering time. 

Call MICRO SWITCH. 


2 switches help 
electronic gage sort small parts 
at from 60 to 120 per minute 















AHoneywell Mercury Switch gives trouble-free, 
dependable light control in lid of food freezer 


Hidden in the lid of this food freezer, unaffected by the extreme cold 

or temperature variations, is this small HONEYWELL Mercury Switch. 
It operates by the action of tilting the freezer lid. If your application : 
provides tilt motion and requires low operating force, it may be 

that a mercury switch is the best for you. Whatever your switch i 

problem, MICRO SWITCH can provide the proper switch. 


=O. A complete line of snap-action and mercury switches 

¥ f} 
le @égéedaGoause 
: ea e) <=> 
MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 


switches. Available in a wide variety of sizes, 
shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY ====emmmmmen 
H % 


acteristics. For all types of electrical controls. 
| In Canada, Leaside, Toronto!7, Ontario « FREEPORT, ILLINOIS 








=. . Sani setenetnnaear cs 
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| AUTOMATIC 


BAR MACHINES 
INCREASE YOUR PRODUCTION... 
q GREENLEE LOWER YOUR COSTS! 










, | CUT YOUR SET-UP TIME 
| SPEED-UP DIFFICULT OPERATIONS 





by RE ae Bee POs Sod fy + i ee 


GREENLEE 6-SPINDLE AUTOMATICS 
SPECIFICATIONS 































Rating ” 1-5/8” 2” 
Chuck Capacity, Round..... 4 1-5/8” af 
Chuck Capacity, Hexagon... 7/8” 1-13/32” 1-3/4” 
Chuck Capacity, Square.... 3/4” 1-1/8” 1-7/16” 
a 6-3/16" 8-5/16” 8-5/16” 
| Turning Length............ 6” 7-1/2” 7-1/2” ; 
Ms Spindle Speed Range....... 225 to 2500 105 to 2175 95 to 1935 ky. 
| Feed Range per Spindle Rev. .0014 to .0218 .0017 to .0388 .0019 to .043 ie 
bee Motor Horsepower......... 15 20 25 6 
RIM oa ce scvnsecnnkas 1800 1800 1800 
: Pi Floor space: 5 cs 
: GREENLEE 1) _ Length with Stock Reel... 17’-6” 17’-3” 177-3” 
BE WRK 0 tp eebasnarnrace 5’-0” 5-4” 5’-4” 
4-SPINDLE AUTOMATIC re Height at Rap trea EEA 4’-11" 5’-4” 5’-4" 
SPECIFICATIONS = Net Weight in Pounds....... 14,400 17,940 18,150 ie 
Rating 2-5/8” Fee Rae Ge Seat ee ot Ns 
Chuck Capacity, Round..........+.+-+- 2-5/8” 
Chuck Capacity, aveupen ve seccccseces —— GREENLEE 2ND OPERATION AUTOMATIC 
Chuck Capacity, Square. .......eeesee5 -7/ 
IIE. 3 Sas 33 bg 8¥0d4.00045406000 8-3/16”" 
j Turning Length. .......ccceccsccsceses 7-1/2” Extremely versatile, high-pro- 
_ Spindle Speed Range. .....-sseeeeeees 120 to 1200 eatin eictieien iiee we 
~ Feed Range per Spindle Rev...........- .002 to .0458 . can 
|) Motor Horse Power...........0+e0e00e 20 loaded semi-automatically or 
Be OR. P.M. of Motor...........seeeeeeeee 1800 fully automatically. Incorporates 
ae — —_ ey 17’-3” the same basic features... in- 
ies ength with Stock Reel..........++++ - 
SGI 5. sakes dodhelboubessehonl 5/-4” herent production and operating 
Oe Me, «Lisle Edacchaccaileck 5’-0” advantages as the standard 6- 
|) Net Weight in Pounds. . 17,000 Spindle Automatics. 











GREENLEE BROS. & CO. 
1724 MASON AVENUE 
ROCKFORD, ILLINOIS 


INVESTIGATE NOW 
qt PHONE 
ROCKFORD, ILLINOIS GRE LEE 


3-4881 
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HAYNES STELLITE Bushings and Sleeves 


Trade-Mark 


.--for handling Hot-Abrasive Materials 


Bearing parts made of Haynes STE.LITE alloy resist 
seizing and galling. They are hard and abrasion re- 
sistant, and will withstand the pitting effects of many 
corrosives. They take a high polish and are easy to 
apply. Use them to reclaim worn shafts or bearing 
blocks, and to lengthen the Jife of new equipment. 


Operate with Little or No Lubrication 


Sleeves made of HAYNEs STELLITE alloy can be used 
in areas where efficient lubrication is impossible. 
They resist seizing even when lubricants are diluted 
by gasoline, cleaning fluids, and other liquids that 
wash out an oil film. They operate at peak efficiency 
even when lubricants decompose under heat, or are 
destroyed by abrasive particles. 


“Haynes” and “Haynes Stellite” are registered trade-marks of Union Carbide and Carbon Corporation. 





HAYNES 


TRADE-MARK 


ALLOY S 





HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


Chicago + Cleveland + Detroit - Houston - Los Angeles - New York + San Francisco - Tulsa d 


Low Friction Bushings 
and Sleeves Resist 
Seizing, Abrasion, 
High Temperatures 





Tough and Abrasion-Resistant 


Bearing parts made of Haynes STELLITE alloy resist 
the abrasive effects of wet or dry materials such as 
fly ash, coke, metal powder, shale, and cement dust. 
They are hard enough to carry heavy loads, and tough 
enough to stand up under repeated stress. 


Heat and Corrosion Resistant 


These bushings and sleeves can be submerged in 
many acids, alkalies, and molten metals. Temperatures 
as high as 1500 deg. F. have little effect on their 
hardness, toughness, and dimensional stability. 

For more information write for our 8 page booklet 
on half bushings and sleeves. 


UCC) *a 
General Offices and Works, Kokomo, Indiana 
Sales Offices 
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We've been saying 


“Eye Accidents Cost More Than ——}— | 


$5.00 Per Worker” 





One Industry Has"Had it” 
up to*30,528 per Accident 


In studying the costliness of eye injuries, one industry dis- 
covered that the Workmen’s Compensation Laws awarded 
$30,528 for complete loss of vision and $7,700 for partial 
loss. Eye-hazardous operations included chipping concrete, 
operating machine tools (both woodworking and metal- 
working), using hand tools (both power and manually op- 
erated), using compressed air and the various burning, cut- 
ting, welding and brazing operations. 

How about your industry — and you? As against 
a two, three, four and even five figure eye accident 
cost, the average safety goggle costs only $2.30 
(and it prevents 98% of industrial eye accidents). 


ee Optiéal 


&) 





Where can you get a better return on your investment? For 
full details, including savings on lowered insurance costs, 
savings on idle machine charges and other benefits of an 
AO? Eye Protection Program, write American Optical 
Company, 5134 Vision Park, Southbridge, Mass. Or ask an 
AO Safety Representative to call. 
For the finest in protection 
gram on safety lenses and frames. 


look for the 4) mono- 


Tr. m. reo. ey 
AMERICAN OPTICAL COMPANY 


SOUTHBRIDGE, MASSACHUSETTS ¢ BRANCHES IN PRINCIPAL CITIES 
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SMALL... 


ANCA 


oo 


COMPLEX 









they cost 
much less 
to make on 


HENRY & WRIGHT 
DIEING MACHINES 












Each Henry & Wright Dieing Machine is a 
versatile production unit. Want speed alone 
for straight blanking? You’ve got it to spare. 
Want to form, bend, fasten with dependable 
accuracy? You've got the precision, rigidity, 
and endurance in the Henry & Wright Dieing 
Machine to cope with the most difficult pro- 
gressive jobs. You're ready for any stamping 
job with Henry & Wrights — get full details 
by writing Henry & Wright, Division of 
Emhart Mfg. Co., 481 Windsor St., Hartford, 


Connecticut. 





















FOR QUALITY IN QUANTITY — 
STAMP ’EM ON H & W 







MUCH MORE THAN A PRESS — 
IT’S A MOTORIZED DIE SET 






HENRY & WRIGHT 


DIVISION OF EMHART MFG. CO. 


HARTFORD, CONNECTICUT 5° 
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ELLURIUM 
COPPER! 


Has high conductivity, 
good machinability... 


saves production time! 












Chase Tellurium Copper gives you the 
advantages of high conductivity plus 
good machinability. 


Chase Tellurium Copper can be ma- 
chined with tool speeds and settings 
similar to those used with Free-Cutting ote 


Brass, permitting high rates of produc- 
tion. But, unlike Free-Cutting Brass, 


Chase Tellurium Copper can be hot CHase 
a Pear & BR 
worked easily, and can be cold worked Nate ee Prep 
almost as extensively as pure copper. WAtteny ¥ Xe a ee ais 
Y 206 


For more information on Chase 
Tellurium Copper, check the coupon 
below. 




















7 Sceeellieensa ea ate: aM a a “oe weases ang 

Chase Brass & Copper Co. I 

Waterbury 20, Conn. j 

Dept. AM-455 ] 

1 Gentlemen: r 

® i Please send me your free Tellurium Copper booklet. i 

1 Name = J 

BRA Ss Ss & Cc ©] Pp b E 7 Cc oO. I Position__.__ a Sa i 

WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION I _— I 

The Nation’s Headquarters for Brass & Copper APE RL SARS y 

Albany Chicago Detroit Los Angeles New York St. Louis Street Bae is ea aa I 

Atlanta Cincinnati Grand Rapidst Milwaukee Philadelphia San Francisco I City State i 

Baltimore Cleveland Houston Minneapolis Pittsburgh Seattle H 4 ea a : Srigiheie BSL | 
Boston Dallas Indianapolis Newark Providence Waterbury L 

Charlotte t Denver Kansas City, Mo. New Orleans Rochester t (tsales office only) LS SS eS ee ce ee ae ol 
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@ A basic, low cost, heavy 
duty threading machine 
specifically designed for 
precision threading on the 
larger sizes of maintenance 

work. The ACME Model XLA 
can be easily equipped with 

those automatic features required 
to meet your individual needs for quantity 
production operations. The 60 year 
tradition of ACME precision and versatility 
has been maintained. 


The new ACME Model LLH die head (standard 
on all ACME Model XLA Threading 
Machines) will accommodate either 

radial or tangential chasers. 





<p 


a 
Jo XH 


INDUSTRY 





SEND FOR 


BULLETIN 2-XLA 


Manufactured in single and double spindle 
design in 1”, 1142”, 2” and 2Yy” capacity sizes. 


Here is your opportunity to get a precision 
threading machine with the versatility of 
more costly equipment at a price within your budget. 





: \ yi a_i 


ACME MACHINERY DIVISION e 1209 W. 65th des. Cleveland 2, Ohio 


CoeneulenEe 1882 
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Tungsten Electrode 


Cooling Water 


by HELIARC Welding = =! 


Each of the six appendages of these 52S aluminum ferrous and high temperature alloys. 
aircraft manifolds is HELIARC welded to the tubular main . ons 
eircenabcomensc — aded t ' @ Heat highly concentrated within the area of the weld 


section in from 20 to 45 seconds . . . The spatter-free, ew . . 
minimizes distortion. 


flux-free HELIARC welds need no cleaning or finishing— 


196 Se pce eae rae i ae 
costs are kept at a minimum. @ Makes all type joints in all positions on metals .020 


z ays in. and thicker. 
he parts are aligned in a special jig, and tack-welded 
in position using a lightweight Hetiarc HW-9 torch . . . @ Portable manual equipment, and semi-automatic and 


The finished welds are made while the parts revolve on automatic units for all job needs . . . Semi-automatic 
an electrically operated turntable controlled by a foot- hand-guided Hetiarc welding attains speeds up to 50-in. 
switch. Since each weld is completed in less than a per minute. 
i pr ‘ti rates are high .. . Here are s > of : . ; i 
minute, production rates are high Here are some of Start saving now—call your local LinvE representative 


he advantages of HeLIARC welding: Gn ; ae ane: % 
the advantages of HeLiarc welding: for more information and ask for Form 7942, “Modern 


@ Joins nearly all commercial metals including non- Methods of Joining Metals.” 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC) New York 17,N.Y. 


Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY Trade-Mark 
Division of Union Carbide Canada Limited, Toronto 





The terms “Linde” and “‘Heliarc” are registered trade- 
marks of Union Carbide and Carbon Corporation. 
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UNIVERSAL JOINT ADJUSTABLE 
TAPPING & DRILLING HEAD 





Here’s another hi-speed production tool from Errington. This dependable tool is 
adjustable to any pattern of holes .. . is available with 4 or 6 spindles. Positive clutch 
drive and reverse. Head made of the best grade sand Cast Aluminum with hardened 






and ground gears and spindles (made in one piece). Full grooved ball thrust bearings 


at all thrust points and Oilite bronze radial bearings. Remember to do more... 






better... faster... rely on Errington Hi-Speed Production Tools. 










#0—0” to 4%” Tap Capacity 
Min. centers 11/16” 
Max, Pattern 544” 


#1—7/32” to 4%” Tap Capacity 
Min. centers 114” 
Max. Pattern 8” 


. Bh cal Send For Complete Information 


MECHANICAL LABORATORY, INC. 
ERRINGTION Established 1891 
Main Office and Plaint: STATEN ISLAND 4, N. Y. 


401 Broadway, New York 13 
Export Office: STATES TRADING COMPANY Cable prog STRADESCO, N. Y. 
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ALLOY STEELS Bl orr 


CASE mISTORIES IND 







ssssse@eeseps ses @ 
®e.8e sess ese setes ese euespeeseerss 













seu ureserses 














60 fully documented 
case histories 





Facts on 
maximum pay load 








Facts on 
lower operating costs 









Facts on 
lower corrosion rate 








Facts on 
toughness, wear, strength 
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OR BOR CO ER 


CLIMAX MOLYBDENUM COMPANY, — 12 
500 Fifth Avenue, New York 36, N. Y. 


Please send me the 208-page handbook 
“Alloy Steels Pay Off’ 


3 


Do? Pe Se os 

















Z Name F 
a c Pr 7 
a Title 

Address 
8 


i 2 a el Ge ee MAIL Boee ff. 


THIS TODAY 


lf you use steels, 
here’s the handbook 
you should have 


This fact-packed handbook is a must 






for you if you use steel. Here, in com- 


pletely documented form, you'll find 


ALLOY STEELS 5 


how the use of alloy steels adds econo- 


mies, increases service life, offers many 





other advantages.* Cost-conscious ex- 
ecutives will find the full story on these economies 
of alloy steel in the first section of the handbook. 
Designers and metallurgists will find the advantages 
Get your copy 
500 Fifth 


of alloy steels in the 60 case histories. 
today. Climax Molybdenum Company, 
Avenue, New York 36, N. Y. 














* Advantages of ALLOY STEELS 


e longer life e greater pay load 
e lower operating costs e greater safety 
e less maintenance 








CiimMax MOLYBDENUM 
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Formula for Production Cost Reduction... 





+ 4. 


PB-12 





Friendly DoALL Stores... (ir 4O cities) |msnriont- crm tom «meow 








+ 1. The Speed of Band Machining — . Hydraulic Power Feed Table — au- + 3. Simple Clamps or Fixtures — just to 


continuous cutting action of 1000 tomatically carries the work into the hold the work in position on the 
to 1500 teeth. continuous cutting blade. hydraulic feed table. 


Integral Recirculating Coolant Sys- + 5. Massive Rigidity and Extra Power + 6. New “Demon” High Speed Steel 


tem and Air Jet—for faster cutting — for extreme accuracy and high Blades — up to 6 times faster cut- 
and excellent finish. continuous output. ting and 10 times the tool life. 


.. Mass Production Band Machining! 


vor production line machining oper- 


ations such as slotting, splitting, 
notching, cutting to shape now being done 
on milling machines, shapers, planers, lathes 
can be done at 3 to 1% the cost with 
DoALL production band machining. The 
formula above shows you why. 

With band machining, cutting is faster, 
tool cost is lower, fixturing costs less, capital 
investment is less. Greater versatility is pro- 
vided by the “non-restricted geometry” of 

band machining—cut any angle, any direc- 





tion, any radius. ™ te 
This new concept of machining has been 53% TIME SAVING in slotting bronze castings with 
made possible by new DoALL Contour- band machining—formerly done with a slitting saw 
matic band machines, and new “Demon” on a milling machine. 
high speed steel blades. FREE DEMONSTRATION. You can see it and believe it! 


Call your local DoALL Store (see classified directory) or 
write The DoALL Company, Des Plaines, Illinois, for a 
free demonstration. And, ask for new Catalog. 


You have to see it to appreciate it. Ask 
a DoALL man to show where you can 


apply it. 


DeALL 
















NEW COLOR FILM—"‘Production Band Ma- 
chining” now available showing operation 
of this new machining concept. 





EDUCATIONAL STUDY 
WALL CHARTS 
Economic Principles 


$1.00 each postpaid 
Lower quantity prices. , ‘i 














2 Hy . The DeALL Company, Des Ploines, II! 
Personalized Service... Complete Stocks...Local Delivery r 
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PUT YOUR 


DEPRECIATION 


DOLLARS 


TO WORK BUYING NEW MACHINERY 


Quick, aggressive use of the tax dollars you save on fast 
depreciation can finance new machines—pump new life 
and profits into your whole operation. 


C.L.T.’s PAY-AS-YOU-DEPRECIATE PLAN is the key to 
capitalizing on your new faster depreciation allowances. 
Here’s why: 


1. You use minimum amounts of your liquid cash. 


2. We arrange repayment schedules which tie in closely 
with your Sum-of-the-Digits depreciation allowances. 


3. You enjoy longer terms. 


In short PAYD PLAN combines fast depreciation and new 


c.1.T. CORPORATION 





Cleveland 
750 Leader Building 
Main 1-4824 


Detroit 
65 Cadillac Square 
Woodward 2-4444 


Portland, Ore.—Equitable Building —Capitol 9721 


Atlanta Houston 
66 Luckie Street, N.W. 
Cypress 8621 

Chicago 

221 N. LaSalle Street 
Randolph 6-8580 
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DIVISIONAL OFFICES 


1100 E. Holcombe Blvd. 
Lynchburg 3921 


Kansas City 
210 West Tenth Street 
Baltimore 3551 


machinery financing to your advantage. 


PAYD PLAN is solving equipment purchase problems and 
making new profits possible in many industries. It covers 
such categories as machine tools, material handling 
equipment and construction equipment. 


Terms range from six to ten years. The PAYD PLAN 
charge is 4.25% for each year of the term, computed on 
the original unpaid balance. 

New PAYD PLAN folder describes 

how you can put new machinery 

to work right away. Just write, 

we'll send it without obligation. 


The Wholly-owned I 
Subsidiary of Cy ™ 


dustrial Fing 
Capital an 


Financial Co. 


a Ncing 
d Surplus 9 


ver $200,000,009 1" 





New York 

390 Fourth Avenue 
Murray Hill 3-6400 
Philadelphia 

8 North Third Street 1530 Chestnut Street 
Memphis 5-6795 Rittenhouse 6-8180 


San Francisco—660 Market Street— Yukon 6-5454 


Los Angeles 
416 W. 8th Street 
Michigan 9873 


Memphis 





Loe SS. a oo ee Cea 
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ETTCO 
is the best ever: 
to do fast, 1OP" 
_ “They allow Us es at costs 
TENDENT drill press 
PLANT SUPER threading on ovr 
quality tappins competitive edge- 
which give US 
. 
1 You never have 
h is a honey” kage! It 
_ “That new clute tap breakag 
MACHINIST ie pe or overloaded sco poe 8 press.” 
——” aut to mount the topP 
ment ee ANCE MAN — “I'd be out of a job if all ; 
filled and sealed = - this. The fact that coo 
” Ooll- 
troubles. SlOry saves a lot of headaches fear 
Enthusiastic comments like those above have been the one tapper that really meets today’s demand 
coming in every day ever since we introduced the for higher accuracies, closer tolerances, and 
new high-speed, super-sensitive Ettco-Emrick faster, easier operation. 
Tapper. Light-weight, compact, rigid, sensitive and cool- 
And why not? The new Ettco-Emrick Tapper in- running, it has an in-built and lasting accuracy 
corporates the most revolutionary advancements which far exceeds every day tapping require- 
in tapping attachment design in years. All parts ments. 
run in a sealed oil bath—resulting in greater sen- Six models for light, medium and heavy duty 
sitivity, longer life, and better performance. It's tapping and threading. 
GET DETAILS TODAY. Ask your ; 
ETTCO TOOL CO., Inc. BS VORA. Att y 
Ettco-Emrick Distributor for " 
590 Johnson Ave., Brooklyn 37, N. Y. a copy of Bulletin 22A 
Detroit * Chicago * Worcester *« Menlo Park, Calif. or write to us. | 
TAPPING ATTACHMENTS + MULTIPLE HEADS + TAPPING MACHINES * TAP and DRILL CHUCKS + INDEXING FIXTURES ee 
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NEW DEPARTURE BALL BEARING 


END 
MAINTENANCE 
PROBLEMS 


with Bearings ‘Built 


to Be Forgotten!’’ 


When machine design calls for bearings in inaccessible nent seals. Lubricant can be enclosed for lifetime operation 
places, serious maintenance problems often arise. Dis- in many services. 

assembly for bearing replacement or adjustment is usually THE SEALED-FOR-LIFE BEARING 

costly in both man-hours and lost production. Much the same 
holds true for many consumer products that must take use 
and abuse, yet operate efficiently over long periods. 


The most logical choice in applications such as those outlined is 
New Departure Sealed-for-Life bearings. This great ad- 
vance in bearing design was originated and developed by 
BALL BEARINGS THE SOLUTION New Departure. More than 266 million of these bearings 


Fortunately, the engineer today has a ready answer at have proved their value in service. 


hand. Because of certain unique advantages, ball bearings In case after case, New Departure Sealed-for-Life bearings 
are ideal in virtually all cases. Ball bearings are permanent, have cut maintenance costs to the zero point. Truly, they are 
fixed units. When properly enclosed they operate over “built to be forgotten’! 

extremely long periods with practically no wear. Thus, the Consult with New Departure on your bearing problems. 
various parts of the bearing retain their accurate inter- You will find the experience gained through more than 50 
relationship. In effect, this means that ball bearings are the years of designing, testing and manufacturing bearings a 
most practical of all anti-friction bearings to fit with perma- major assistance. 


Send for Booklet D-7 


A. The automotive fan and pump shaft bearing originated by New on sealed ball bearings 


Departure demonstrates advantages of the sealed-for-life principle. 
This bearing has eliminated all the old water pump troubles and 
service. It requires no relubrication or adjustment. It has proved that 
it is “built to be forgotten,” through use in cars and trucks everywhere. 


B. Conveyor roll units constructed around New Departure conveyor 
bearings require remarkably few parts. Bearings are sealed and 
lubricated for life. Savings in labor and lubricant are most pronounced. 
Units with these bearings are economical to produce and easy for 


the operator to set up. They also are “built to be forgotten.” Y;} aa PART as R Ee 


€. The New Departure rear wheel bearing has made it possible 4 yy] 

for the engineer to design the simplest, strongest and most foolproof 2 e \ ‘y) BALL BEARINGS 
of mountings. This permanently sealed bearing requires no adjustment SS Nhe 
or relubrication. Grease gun fittings are eliminated. It is famous 
because it has demonstrated in millions of rear wheels that it needs 
no attention .. . it can be forgotten. 





NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONN. ROLLS LIKE A BALE 
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CYOM 


Air-Draulic 


FEED CONTROLLED 
CYLINDERS 


Combine The Fast-Acting, Economical A | y 
Low-Pressure Operation Of 


for Pushing, Pulling, Pressing, Clamping, Holding, 
Lifting, and Other Power Movements In Any Direction 










NO POWER UNIT REQUIRED 


Basically, Logan AIR-DRAULIC® Cylinders are air 
cylinders, and may be used wherever compressed air is 
available. Yet they provide the smooth, uniform, controlled 
feed which is normally obtained only in hydraulic cylinders. 


Reduced to its simplest terms, the Logan AIR-DRAULIC 
Cylinder is an integral unit consisting of an air piston and 
a hydraulic piston mounted on a single rod. The thrust or 
pull of the rod is obtained by means of the air cylinder, 
controlled by a valve or valves in the usual manner. The 
two chambers in the hydraulic cylinder are connected ex- 
ternally in a self-contained circuit; an adjustable speed 
control valve in this circuit regulates the flow of oil and 
hence the speed of the rod stroke. 


With The Smooth, Uniform 
Controlled Regulation Of 






Rapid return is made possible by a check valve in the 
hydraulic piston, permitting unobstructed oil flow on the 
return stroke. Controlled feed in both directions is also 
available by omitting the check valve. Skip-feed can be 
obtained through the use of cam valves applied externally 
in the hydraulic circuit. 


Member—National Tool Builders Assn. 
National Fluid Power Assn. 


wroRav.c SECTION 
Ain SECTION OF CYUNDER OF cCrUmDER 
—_—_—_—_—_—— 


7] J 


a mate 
| = 
15 


The hydraulic circuit is self-contained, and no power 
unit is required. Logan AIR-DRAULIC Cylinders can be 
equipped with an automatic oil filler if desired. 


HOW TO INSTALL AIR-DRAULIC CYLINDERS 


The basic circuit for installation of Logan AIR-DRAULIC 
Cylinders is shown at the left. The air section of the cylinder is 
connected in the same manner as a standard double-acting air 
cylinder, a 4-way air control valve, piping and a connection to 
the main air line being required. A hand-operated air valve -is 
illustrated, but foot-operated or other types of air valves may 
be used. The hydraulic section of the cylinder is a self-contained 









| St ELST 


| ADIGSTABLE SPEED COMTROL MEEDLE 











| ae Conawys 


‘ > circuit and requires no additional equipment or connections. 


’ 
my “> ; 
igen cine "<f =O Piping is arranged from ports B and C on the air valve to ports 
rea we met E and F, respectively, on the air section of the AIR-DRAULIC 


Cylinder. Port A is the air inlet port and port D the exhaust. 


The desired piston speed is obtained by setting the adjustable 
needle on the hydraulic section of the cylinder. Controlled speed 
may be obtained on the out-stroke, the in-stroke, or both, through 
the internal arrangements of the hydraulic cylinder. 


Basic AIR-DRAULIC Circuit 

with 4-Way Control Valve 

No Power Unit Required : 

seeceeeseeoeooeoeeoeeeeseeeee PREIS rere on seperti sown gene 
Air and Hydraulic Circuits. No obligation. 

LOGAN MANUFACTURES 7,023 STANDARD CATALOGED ITEMS 


FREE CATALOG ON REQUEST 





LOGANSPORT MACHINE CO., INC. 
| 818 CENTER AVE., LOGANSPORT, IND. 








AIR CONTROL VALVES, Cat. 100-4 + AIR CHUCKS, Cat. 70-1 + AIR CYLINDERS, Coat. 

100-1 + AIR-ORAULIC CYLINDERS, Cat. 100-3 + AIR and HYDRAULIC PRESSES, Cat. 51 

COLLET GRIP TUBE FITTINGS, Cot. =< + HYDRAULIC CONTROL VALVES, Cat. oy 

HYDRAULIC CYLINDERS, Cats. 200-3 + HYDRAULIC — UNITS, Cat. 
SURE-FLOW W COOLANT PUMPS, Cat. 











C & J 12-SPEED 
GEARED HEAD 


LATHES 


With many features found on high- 
er-priced, larger lathes, such as: 
CLUTCH AND BRAKE at no extra 
cost, SEPARATE ROD FOR FEED, 
THREAD INDICATOR and many 
others. 





2334” carriage. 








CARROLL & JAMIESON MACHINE TOOL CO. 


BATAVIA, OHIO 
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~~ $PEED UP 
SMALL JOBS with 


"YANKEE" VISES 





Yankee from 
swivel base Tale 


Vise 


1993 Vise removed 
held by Yankee 


Clamys jrilling and tapping 











ue ealaleeaalel lake 
ed with Yankee 
Clams 




















bod ie ict Om slohadelaa i: Tale! Vise lifts on and 


front end accu off swivel base 


rately machined 





Line up small work just once in a 
“Yankee” Vise for a whole series of 
hand and machine operations. Four 
sizes ... 1%”, 2”, 234” and 4” jaw 
widths ... with and without swivel 
base. Hardened steel “V” block for 
round stock. Your industrial distrib- 
utor has a full stock. 


Write for The “YANKEE” Tool Book 


“Yankee” Tools now part of 


fog © >. Per Ont 


THE TOOL BOX OF THE WORLD 


NORTH BROS. MFG. CO, 
204 W. Lehigh Ave. 
Philadelphia 33, Pa. 
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as it passes along 


100 FOOT RAILS! 





OPERATIONS: DRILLING... TAPPING... 
BORING ... FACING on 102 holes .. . plus 


10 main bores. Mounted on a specially- 
built floating concrete slab, this huge new 
Automatic Baker Transfer Machine ac- 
curately performs multiple drilling, tap- 
ping, boring and facing operations on 


Write regarding your specific job problems . . . 


+ April 11, 1955 


15,000 pound rough weldments 9 feet wide 
and 16 feet long. Savings achieved in pro- 
duction costs with a machine of this type 
are tremendous. Baker engineering know- 
how stands ready to solve your production 
problems. . . with cost cutting standard or 


special, single or multi-operation machines, 


BAKER BROTHERS, INC. Toledo, Ohio 


DRILLING... TAPPING... KEYSEATING and CONTOUR GRINDING MACHINES 





| £0000. TANK HULL 
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GEARS 


of every ‘description — 


mada to your specifications 






SPROCKETS 


We've got the men 
and the machines to 
handle your special 
requirements in Gears, 
Racks and Sprockets. 
Write, wire or phone 
for prompt quotation. 














NYLON GEARS 


CAN SAVE UP TO 
IN GEAR COSTS FOR YOU. 


Nylon gears are quiet, durable, efficient and need less 
lubrication. Nylon gears can mate with metal gears where 
necessary. Our more than a decade of manufacturing fine 
pitch gears for some of the country’s most particular 
users of precision and commercial gears makes us your 
logical source for Nylon gears. We can mold large quan- 
tities at savings up to 90% and we can cut smaller quan- 
tities from molded blanks at proportionate savings. Or we 


















can produce experimental work cut from Nylon bars. 

Let us show you how Nylon gears can be adapted to 
your use. Write today, sending full details for estimating 
purposes. as 


E. B. SEWALL Manufacturing Company—PRior 7721 
700 Glendale Street, St. Paul 14, Minnesota 


SEW/ALL 


WORMS AND 
WORM GEARS 


ALL TYPES AND 
ALL MATERIALS 


G2 
PROCESS GEAR co., INC. 


4614 W. Fullerton Ave. @ Chicago 39, Illinois 


[CENTERING 


MACHINES 


@ HAND @ SEMI-AUTOMATIC @ AUTOMATIC 
Special Machinery 
HEBERT Equipment Co. . 



































3 EDLUND 





BILGRAM Sensitive Drilling and Tapping Machines 
GEAR AND Economy and High Production 
MACHINE WORKS Capacities to 11/2” 
1217-35 Spring Garden Tet Write for latest Bulletins En MACHINERY CO. 





Philadelphia, Pa. 


B & RB PRECISION BEARINGS 


Are selected for dependability, longer life and 
greater capacity. Standard sizes are carried 
in stock. Write for our general catalog No. 19. 
THE BALL AND ROLLER BEARING CO. 
DANBURY, CCNNECTICUT 











Cortland, > 
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for many 





filtering jobs 


SUBSIDIARY 
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industrial e-* 


OF 
HOUDAILLE- 

HERSHEY 
CORP. 


Yew Honan-Crane 


Full Flow | 






give you EXTRA HIGH Flow Rates 
—25 to 900 GPM! 





plus 


these time and money saving features 































GREATER FILTERING EFFICIENCY ... Designed for 
in-line installation. Every drop of oil or coolant in the system gets 
continuous filtration . . . solid particles down to micronic size (one 
micron = 0.00004 inch) are removed. 


LARGE DIRT HOLDING CAPACITY... Uses remarkable 
new “Flo-Pac”’ Cartridge—a product of two years’ 
research. Cartridge contains 44 square feet of filter- 
ing surface . . . has exceptionally long life. 


| RUGGED CONSTRUCTION... 
of heavy gauge steel for heavy-duty service 
with a minimum of upkeep. No moving parts. 
Special cover and cartridge gasket seals elimi- 
nate leakage and by-passing. 


SIZES TO MEET ALL 


| Built 
| 
| 
| 
| 
. FLOW REQUIREMENTS... The 
I 
I 
| 
| 
1 


Honan-Crane Full Flow Filter is available in 
nine compact models using one to 36 “‘Flo- 
Pac’’ Cartridges. Flow rates range from 25 to 
900 GPM to provide ‘“‘custom”’ filtration in 
any application, large or small. 





QUICK OPENING COVERS... 
Covers are fastened by swing 
bolts which can be loosened in 
seconds. Larger models have 
unique lifting device that swings cover to one 
side for easy access to cartridges. 








“FULL FLOW SOLVES MANY FILTERING PROBLEMS 





New Full Flow Filter can be used on lube and fuel oils, industrial cut- 
ting oils and coolants, solvents, washing solutions and similar liquids. 
Completely inert “‘Flo-Pac”’ cartridge will not remove additives or in- 
hibitors. Ideal for water based solutions . . . will 
not soften or disintegrate in water. 







WRITE TODAY for colorful 8-page Equipment 
Bulletin 101 giving full details. 


205 Wabash Ave., 
Lebanon, Ind. 





HOUDAILLE-HERSHEY OF INDIANA, INC. 
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- 
How Serpentine Coils Are Now Produced in 
One Continuous Operation on PINES 
Size 1% Production Bender 









@ At Carrier Corporation, Syracuse, N. Y., large 
serpentine air conditioning coils are now completely 
formed in one, continuous bending operation on a 
Pines Size 114 Production Bender equipped with a 
flash welder, automatic feed roll, and turn-over fixture. 
By former methods, three machines were required to 
meet production needs, and after bending, from 64 
to 128 welds were necessary to fabricate a complete 
cooling unit. In addition to the slow, inconvenient 
welding procedure, a consicerable amount of stock 















cutting and work handling was required. 


COILS NOW PRODUCED AT 200 BENDS PER HOUR 


Today, with the new Pines equipment, complete 
serpentine coils are now formed with little work 
handling. Straight lengths of stock are butt-welded 
together before bending which permits completing 
the coils in one, continuous operation. This method 
reduces the number of welds and stock cutting be- 
cause long lengths of stock are used. Scrap losses are 
reduced as much as 80%, and since the entire oper- A Over-all view of Pines installation at Carrier Corp., Syracuse. Han- 
ation is mechanized, work handling is substantially dies standard pipe ranging from %4” up to 1/4” sizes. The unit com- 
: bines (1) welder, (2) feed roll, (3) bender, and (4) turn-over fixture. 
reduced. The result— complete. coils are now pro- 
duced on one machine with two operators at a 
production rate of 200 bends per hour. WRITE FOR Free DATA SHEETS 


For more information on latest develop- 
ments in production bending, write for 
copies of “Pines News’’. Describes and 
illustrates how production bending is °>S@/ 
helping cut manufacturing costs on a “os 

. . . he A 
wide variety of jobs. ~/ 


1 Pd IN & S cnsineeains co. inc. 


Specialists in Tube Fabricating Mechinery\) 672 WALNUT + AURORA, ILLINOIS 





















PRODUCTION BENDING + DEBURRING + CHAMFERING MACHINERY 


i 
{ 


4 


oe 


<4 Closeup view showing automatic feed roll and tooling. 
Hinged clamp die with angular cam surface and mating plate 
permits clamping workpiece without interfering with formed 
coil. Long, horizontal clamp holds ends of coils to prevent 
distortion during sweep of bending arm. 
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A revolving fixture holds this tubular steel chair-desk while the weldor brazes the joints with ANAconDA-997 (Low Fuming) 
Bronze Welding Rod. Heywood-Wakefield Company began producing welded steel tubing back in 1910. Today, they are 
leading manufacturers of tubular steel schoolroom furniture, bus, subway, railway car and theater seating. 


here’s production speed.. 


23 braze welds in 17 minutes 


Here’s the finished chair with seat, back 
rest and desk sections in place. 


They know a lot about the techniques 
of production welding at Heywood- 
Wakefield Company, Gardner, Mass. 
Take the combination, school chair- 
desk you see here. First it’s tack-welded 
by semi-automatic resistance welding. 
Then it goes into a revolving fixture for 
braze welding with ANaconpA-997 
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(Low Fuming) Bronze Welding Rod 
and the flame-fluxed oxyacetylene proc- 
ess. The weldor swings the assembly to 
reach all joints from one position, com- 
pleting the 23 welds in an average 
time of 17 minutes. 

It’s not only a fast job... it’s a good 
job. The credit goes to Heywood- 
Wakefield engineers for their time- 
saving fixtures; to the weldor for his 
skill, and to the ANACONDA-997 rods 
he uses. Heywood-Wakefield prefers 
these rods because the finished welds 
are very strong, and they don’t require 
special cleaning before painting. 
They're degreased, wire brushed... 
then painted. That’s all. 

ANACONDA-997 (Low Fuming) 
Bronze is a superior welding rod used 
to join copper alloys, cast iron, malle- 
able iron and steel by the oxyacetylene 
process. It is also used for repair weld- 
ing, and to deposit bearing surfaces on 
steel and iron. You can get other 


AnaconnA Copper Alloy Welding 
Rods for many different repair and 
production welding purposes. They're 
sold by distributors of welding equip- 
ment everywhere. Anaconda distribu- 
tors are also a good source of practical 
advice on welding problems. Pratt & 
Inman Company, Worcester, Mass., 
general distributors, furnish Heywood- 
Wakefield Company with ANACONDA- 
997 Welding Rods. For more informa- 
tion about ANaconpA Welding Rods 
and recommended welding proce- 
dures, write for a copy of Publication 
B-13. Address The American Brass 
Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 55123 


ANACONDA 


WELDING RODS 
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SHOULDER SHORT, THROUGH HOLES 
STOP gaged easily and 

accurately 
OY] 










Comtorplug gages only at its 
very tip and can be shoulder- 
stopped for short holes to 
gage all the way through a 
hole without slipping beyond. 


POSITIVE ACCURACY TO FRACTIONS OF .0001"' 


COMTORPLUG ais isierchangeable expanding 


plugs to gage simple or special bores from s" to 8” dia. 
Investigate the gage used by the thou 


Ney UNIQUE ADVANTAGES sands in jet engine, guided missile, 
Ae g gaging accuracy to frac- : ; 5 











M & M Giant Keyseaters cut internal 0001” regardless of who farm machinery, automotive transmis- 
E operates it. sion, household appliance, and other 

keyways or splines in the bores of ledtenten esteal size, a fixed—not volume-precision plants. IT MAKES 

pulleys, gears, flywheels and other machine Positive 2-point gaging—automatic PRECISION GAGING EASY . . . at ma- 

‘ ion 4 centering. chine . . . at inspection bench... 

parts. Fast, accurate operation. Built in a Shallow holes, deep holes, inside fab helactine soceneii, Wb Uiber ‘the 

> : : ‘ splines, open-end holes gaged : ; 

wide range of sizes. Special fixtures and easily. it—investigate and see why. 

cutters available for unusual shapes fon el ak Gee ee 


Reaches to bottom of blind holes. 


Gases work while still held in COMTOR CO. 


complete information. ¢ 
A shop tool for all-day every day 68 Farwell Street 
use. 


MITTS & MERRILL Portable — no wires, hoses or Waltham 54, Mass. 
stands. 


104 Holden Street * SAGINAW, MICHIGAN 
83 


v/! STOCKED BY YOUR RED-E ) Si a. 
=> INDUSTRIAL DISTRIBUTOR ee 


Boll & a 


and taper work. Write today for 




















GET THE FACTS—REQUEST BULLETIN 48 








J. Milton Luers — 12 Pine St. — Mt. Clemens, Mich 



















Pipe Type a oe oe oe on om 
ohh ENAMELED METAL PRODUCTS 
— CAN BE HOT STAMPED IN COLOR WITH THIS i 
™ ACROMARK NO. 2AH HOT STAMPING MA- 
Bull Nose 


CHINE WITH DIAL FEED. i 
IT WON'T maRk 
ORCELAI 
v ENAMEL NCR® AIR K | 
GH. Compony 


THOUGH 


emg was CENTERS | . 


3 ind 4 

are . . . choice of 98% of Machine Tool Builders — 7-13 MORRELL ST., ELIZABETH 4, N. J. 

a Fast delivery from local stocks—and a guarantee of Super- — BE Lt a Se = a a ex 
— accuracy with every RED-E center you buy—that is what | 4 ad 





High Speed you get from your RED-E distributor. He has a type, size 

and model for your every lathe and grinding need—regard- 

a less of the speeds, or the radial or thrust loads. Buy only a 

= precision center with guaranteed accuracy! Buy only RED-E, 
Carbide Tipped stocked by your RED-E industrial distributor. 


Toolhead, 


BORING 
FACING 
TURNING 
GROOVING 





a RED-E FEATURES 7 POINTS OF SUPERIORITY! 
~ 


@ ABCE 5 and 7 precision © Lubrication sealed-in for life 





| bearing specifications @ Labyrinth enclosure which UNDER. 
, ” \w ®@ Preloaded angular seals out coolants ond 
lay 7 contact foreign matter 


®@ locked-in bearing 


qusembly @ High speed steel points 


GUARANTEED ACCURACY 


Reversible Cam Action 
Grinder Dogs Grinder Dogs 


Write today for 


it! oe E! complete details. f we NY __Put for 
REPLACE RED-E — and be SURE | CHANDLER TOOL CO. © ow Rosey 


INQUIRIES INVITED | Muncie, Indiana 
CENTER Specialists Since 1908 | 


MEA READY TOOL COMPANY 
548 


lranistan Ave. . Bridgeport 5, Conn. 


Phone your nearest RED-E Industrial Distributor today! 
Literature Available, No acne « 
*A Boring Head 
that Won't Face 
is Not Complete 
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SEE THE EXTRA PERFORMANCE 
FEATURES THAT MAKE YOUR 
BEST BUY- = 


6° 


; 
' 


oe 
71 
° 


n= 


Forged alloy 
steel back gears 


meg ae 
\ , | ET 
a EE Jas | 


spindle 


Cy 


Hardened tool 
steel clutch 
members 








Hand-scraped 
ways 


Coolant 
reservoir 
in base 


Above are just a few 

long life, convenience 

and accuracy features 

that make the “Buffalo” 

No. 22 Drill your best 

buy in the large-drill 

class. Years of satisfac- 

tory performance in thousands of shops 

prove this. Have us mail you details on the No. 22, and 

see why no comparable drill gives you so much for the money! 


The Machine Tool Show—Chicago, Illinois—Sept. 6-17 


BUFFALO FORGE COMPANY 


509 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING a” PUNCHING o SHEARING . BENDING 
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MULTI-PURPOSE 
WONDER GRIP VISES 


4 STEPPED JAWS PERMIT CLAMPING of rough 
castings, irregularly shaped, round, and tapered 
pieces accurately and quickly, eliminating need 
for special jigs or fixtures. Narrow stepped 
jaws allow free access to and measuring of 
work pieces and provide clearance for cutting 
tools. Small work pieces machined on three sides 
without reclamping. Easy and quick to mount 
and align on any machine. Holds rigid in any 
position without vibration. Various capacities 
and extra soft jaws available 


TAPPING 
ATTACHMENTS 


Reversible safety tapping 
attachments with adjust- 
able graduated friction 
drive, hardened, ground 
and lapped, complete 
with torque bar and 
handles. Precision 
made 
throughout 
by long established reput- 
able West German factory. 


DISTRIBUTOR INQUIRIES INVITED 


Also United States Distributors 
of European Machine Tools 


Horizontal 
Swivel 
Type 


designing an 
CABLE ADDRESS: Machbuild New York 








Swivel Type 


Tested for Performance to High Amer. Standards 


Immediate Delivery from N.Y. Stock 
MADE IN GERMANY 
Low Competitive Prices 
* Quick Change Chucks and Collets 
* Wille-Grip Keyless Drill Chucks 


* Milling Machine Arbors, Adapters, 
Arbor Spacers and Bearings 


* Lathe Mandrels 


Our Headquarters 


Write for complete details an 


EXPORT & IMPORT LTD. 


A Division of Machinery Bx 
475 Grand Concourse, Bronx 51, N. Y 






Iders In 


Over 20 years exp 


1 building 


Phone: MOtt Haven 5-0900 





Horizontal & Vertical 








TO 


SUPPLY 





6 


NO BLOWER OR 
OTHER POWER 
NEEDED 


JUST CONNECT 


UZZER 


* Reg. U. S. Pat. OF. 











GAS 


Oven Furnaces 


Mfrs. since 1911 


INDUSTRIAL CAS. 


BURNERS - FURNACES 





BUZZER Equipment, a 
buy-word since 
provides the hottest 
and quickest heating 

. without blower or £ 
power. Wide range of 
turn down and heat 
control. You can de- 
pend on a BUZZER, 


CHARLES A. HONES, Inc. 


126 SO. GRAND AVE., BALDWIN, L. | 


N.Y 
A MT 





1911, AG 





NOW —find the / 
answers to your 
WELDING 
PROBLEMS 
faster! 









Here complete in one vol- 
ume are all welding funda- 
mentals and practices — a 
wealth of practical working 
information —arranged 
alphabetically for speedy 
location! 





The 


WELDING ENCYCLOPEDIA 


Edited by T. B. Jefferson, Editor, Welding 
Engineer. 13th Ed., 1008 pp., over 1400 
illus., $7.50 


This working guide for all welding applications 
in all industries is a must for engineers, design- 
ers, supervisors, foremen, and welders. Over 
2000 subjects—in alphabetical order and cross- 
referenced throughout—put the facts you want 
at your fingertips. The book covers all phases of 
welding, cutting, flame treating, etc., as well as 
problems of production, repair, and maintenance. 
Handy tables and charts . . . dictionary of trade 
names ... buyers’ manual—all go to make this 
a vital guide wherever welding is used. 





Also check ———_ 
THE STRAIN GAGE PRIMER 
Just Published! 


A practical guide to best methods of us- 
ing strain gages for accurate results. 
Covers all areas of the subject, from 
picking the right gage for a particular 
job, through cementing, damage-proofing, 
and interpreting the strain data in terms 
of important stresses. Includes worked-out 
examples of stress-strain relation, tech- 
niques for measuring principle stresses 
directly, data on latest American and for- 
eign strain gages and their properties, 
etc. By C. C. Perry and H. R. Lissner, 
304 pp., 180 illus. $6.00 











COMPRESSED AIR HANDBOOK 


A complete guide to better use of compressed air 
power, covering the whole range of compressed- 
air equipment and systems—how they’re planned, 
selected, tested, operated, and maintined. Every 
important type of apparatus is covered—pneu- 
matic tools, rock drills, and other air-powered 
devices, compressors, piping, and even entire 
compressed-air distribution systems. A _ special 
section covers testing compressors and blowers. 
Second Edition features data on centrifugal com- 
pressors, types of pneumatic tools, and com- 
pressor installation methods. By the Compressed 
Air and Gas Institute. Second Edition. 383 pp., 
6 x 9, 71 tables, 355 illus., $8.00 


10 DAYS FREE EXAMINATION 


McGraw-Hill Book Co., Dept. A-4-11 
330 W. 42 St., NYC 


Send me book(s) checked below for 10 days’ exam- 
ination on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs 
and return unwanted book(s) postpaid. (We pay de- 
livery costs if you remit with this coupon—same 
return privilege.) 


| 

| 

| 

| 

| 

| 

| © Jefferson-—Welding Encyclopedia—$7.50 

| © Perry & Lissner—Strain Gage Primer—$6.00 
| © CAGI—Compressed Air Handbook—$s.00 
| (Print) 
Name 
Address 
| 

| 

| 

| 


Zone State... 


Company 


Position —piapetiine backe “iaitaals 
For price and terms outside U.S. 
<a McGraw-Hill Int’l., NYC 


“A411 | 
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KNIGHT’S 











e Completely new—precision-built to fulfill every 
requirement for accurate boring, drilling and verti- 
cal milling of large workpieces weighing up to 
5000 pounds. 


e Setup, operation and inspection are simplified 
because many parts are easier clamped on a vertical 
machine as compared to mounting against an angle 
plate on a horizontal machine. 


e All controls are in a single panel, movable to the 
most convenient location—front, back and sides. 


TWO MODELS 
36” x 48” Table Size 
24” x 36” Table Size 


Operator can control table and spindle without 
ever changing his position. 

e Infinitely variable spindle speeds and feeds. Non- 
gear, easily maintained direct drives provide un- 
usual smoothness of operation. 


e 35” throat capacity—every practical safety con- 
trol for machine, job and operator protection— 
unusually heavy construction—and 

a dozen other exclusive features. 


W. B. KNIGHT MACHINERY CO. - 3920 WEST PINE BLVD. - ST. LOUIS 8, MO. 


April 11, 1959 
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144000000 


parts per year...no downtime. 
This is the record of production from our 7 !/2 ton 


benchmasters’!" 


Here's a true story of Benchmaster perform- 
ance! These four 714 ton Benchmasters have 
worked continuously for a full year producing 
a total of 144,000,000 parts from 1” steel strip. 
Not one hour’s press time has been lost for 
shut-downs! 


Benchmaster reliability and high production 
are available in 1 ton, 4 ton, 714 ton and deep 
throat models; also in plain and backgeared 
types. 

Wherever you are, whatever you make, Bench- 
masters point the way to lower costs, higher 
production. Ask for details! 


*From a satisfied Benchmaster user. 











a 


1835 West Rosecrans Avenue, Gardena, California 


World's largest 


benchmaster eet ee 




















The PROOF WHAT’S HAPPENED 
IS IN THE Fi | TO WAGES AND 


PERFORMANCE PRICES IN 
OF METALWORKING? 


A comparison of ‘54 and ‘53 average 
wages and prices, plus the percentage of 
change, is listed for all major manu- 
facturing groups of this industry in your 
1955 PRODUCTION PLANBOOK issue 


of American Machinist. 





RutHMAN 
GUSHER 





Illustrated is a Loma 
Hydraulic Billet Saw 


coolant pumps equipped with a Many other facts and figures in the 
Ruthman Gusher PRODUCTION PLANBOOK’s economic 
Coolant Pump. report can help you judge the amount 


of business you can expect this year... 
how much your payroll may rise or dip 


Why do the leading manufacturers of metal ” 
’ . . » give you many more clues to your 


cutting machinery use Gusher Pumps on 


their machinery? They’ve found Ruthman firm’s probable profit picture. 
Gusher Pumps are dependable — give split 

second coolant flow from the moment the Even more valuable to you are the 1955 
machine is turned on. And Gusher Pumps PRODUCTION PLANBOOK’S more than 
require a minimum of attention — they’re 2,000 production “nuggets” and the 
pre-lubricated, need no priming or packing. data-crammed special report on How 
Specify Gusher Coolant Pumps — Write us 

to Work Steel. 


for catalog. 





American Machinist 


F THE RUTHMA N Mi ACHINERY co. | McGraw-Hill Building 


New York 36, N. Y. 








1818 Reading Road : Cincinnati, Ohio 
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16-24” x 6’ Quick 
Change Gear Lathe. 
Base price $2437 
f.o.b. factory. 


CAPACITY for Big Jobs! 


ACCURACY 


Here’s a lathe with a versatility that makes equip- 
ment dollars go further. Its 24” swing provides the 
capacity for handling a variety of large diameter, 
medium-weight jobs whose size would otherwise re- 
quire large, heavy lathes. This extra capacity is 
achieved without any sacrifice of efficiency in the 
machining of smaller work. 


Having an unusually wide range of spindle speeds, 
all sizes of work can be machined at effective cutting 
speeds. The improved South Bend two lever gear 





for Any Job! 


box permits instantaneous selection of power feeds 
for any turning, facing, or thread cutting operation. 
A complete line of chucks, tools and attachments 
simplifies tooling the lathe. 


SPECIFICATIONS: Swing over bed and saddle wings— 
24%". Collet Capacity—1”. Spindle Speeds, sixteen— 
11 to 710 r.p.m. Longitudinal Feeds—48 R.H. or L.H., 
.0015” to .0841”. Cross Feeds—48 in or out, .0006” to 
.0312”. Thread Cutting—48 Threads R.H. or L.H., 4 to 
224 per inch. 


Compared with our costs 


OUR PRICES ARE LOWER 
than they were back in 1941 


- PLEASE SEND INFORMATION CHECKED: 


10” to 16-24” 
FLOOR LATHES 


VY,” & 1” Collet 


Cl DRILL 
BENCH LATHES PRESSES TURRET LATHES GRINDERS SHAPERS 


$ 9” ae 
gO aench 
‘at SS a C«<ss | at SS E Name Street 


Prices are closely tied to costs. Costs f 
are still rising. Buy now before in- B city State 


creased costs necsoniate Maher prises. laa ae ae a ee ESE EE EE BE EEE ee 
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MODERN CUTTING - OFF MACHINE 





Cuts off longer pieces than regular automatic machine—any 
length you want. FAST cutting and chamfering of tubing, 
pipe, shafting. Check the following figures: 
V2" Tubing 144" Cold Rolled 
Cuts and Chamfers both Cuts and Chamfers both 
outside edges of 2” .030 ends, 20” long, at rate outside edges, pieces 3” 


wall tubirg, 5” lengths, ef | every 20 seconds. long. One every 3 sec- 
every 2.5 seconds. onds. 


These popular, time saving machines are now 
available in four sizes, handling work up to 
6%" O.D. Their many cost cutting features 
are described and illustrated in our latest cat- 
alog that will be mailed promptly on request. 


WRITE FOR ILLUSTRATED CATALOG 


MODERN MACHINE TOOL CO. 
2005 LOSEY ST. JACKSON, MICHIGAN 


1" Tubing 


Cuts and Chamfers both 








GOODRICH INDEXING HEAD 
2-10-Stops—Accuracy Within .0003” 


FOR: 
TOOL MAKERS 
LAYOUT WORK 
PRODUCTION 

and 

INSPECTION 
LINES 


THE GOODRICH INDEXING HEAD is a sturdy-built precision tool and 
is a real time saver where indexing is required. Any selection of stops 
may be used from 2 to 10. Spindle revolves on a pair of large precision 
ball bearings and has a 114" hole with a No. 5 Morse taper. A 360 
degree graduated chuck plate can be moved forward or backward 
independent of stops. Accessories available are a 3 or 4-jaw or a Jacob 
Collet chuck, small drill press that bolts on the main casting and 
adjustable to any position, centers, tail stock, base, Goodrich Vernier 
60 to 100th part of a degree. It is a valuable tool for any shop. 





WRITE TODAY 
FOR 
COMPLETE 
DETAILS 





GOODRICH HYDRAULICS 


2182 N.W. CEDAR ST. HOLT, MICHIGAN 
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Pe Heavy 
will Duty 
P~6d QUICK _ ACTION 

TOGGLE CLAMPS 


Extra CLEARANCE 
Extra SPEED 


and now 
Extra 
SERVICE 


assured by the use of 


HARDENED PINS 
& BUSHINGS 

at all bearing points, in 

the popular C-100, CQ-1100, 

and CQ-800 series Toggle Clamps. 

Rugged construction—drop forgings, cast 

steel and solid bar stock. 

Wolverine Toggle Clamps also 

available in several types and 

sizes of Standard Action 
and Push Action units. 


















CQ-1100 
Series 





CQ-800 
Series 


Write for Bulletin 


WOLVERINE TOOL CO. 


1484 E. WOODBRIDGE 
DETROIT 7, MICHIGAN 














are’ YOU DON’T HAVE TO LOOK FAR 
oa 
; TO DISCOVER W. H. O. * IS 
TOPS IN THE PRECISION SCREW 


MACHINE PRODUCTS FIELD 


CAP SCREWS ® COUPLING 
BOLTS, SET SCREWS ® MILLED 
STUDS 


YORK, PENNA. 





Ottemiller products are sold through Mill Supply Houses. 


Write for free folder and price information. 





30 years of customer 
satisfation based on 
a superior product, 
reasonable pricing, 
delivery dependa- 
bility, and company 
reliability 
Always able to 
satisty another 
customer. 


ALSO 
Special Shapes 
machined from 

cold drawn 
steel 


Write for litecature aekomee 
STANDARD AUTOMOTIVE PARTS COMPANY Muskegon 


Michigan 





American Machinist + April 11, 1955 


Ee St ee 





The Machine Tool Show | 
September 6-17, 1955 
International Amphitheatre 
Chicago, Ill. 


“| 


18.721" eae 
' 4 aN 
engineers fi. wis: cme ese 


JO; 


/ 


. and more than 150 of the country’s 
leading machine tool builders, all assembled 
under one roof, ready to demonstrate their 
newest models, their fastest, most ingenious, 
most economical metalworking methods. 


Where? At the 1955 Machine Tool Show—the 
largest, most important of its kind—and 
the first since 1947. 


Plan now to attend. Nowhere else can you 

see so much in so short a time. And, as a 

bonus attraction, you can see the Production 
Engineering Show at no extra cost. One ticket 
admits to both: the Machine Tool Show, at the 
International Amphitheatre, and this companion show 
of machine tool accessories, on the Navy Pier. 


If you’re looking for new ideas, new ways to 
cut production costs, come to Chicago in 
September. The 1955 Machine Tool Show is 
the best chance you’ve ever had to see 

the world’s best investment—in action! 


NATIONAL MACHINE TOOL BUILDERS’ ASSOCIATION MACHINE TOOL 
2071 East 102 Street * Cleveland 6, Ohio SHOW 


CHICAGO, ILL. 
SEPT. 6-17, 1955 


INTERNATIONAL AMPHITHEATRE 





* Estimated Attendance, Before Receiving Your Reservation 
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the Qual ip Line 


* WOODRUFF KEYS 
* MACHINE KEYS 
*MACHINE RACK 
*TAPER PINS 
“COTTER PINS 
*SPECIAL PARTS 


and other Stanho products 
Bulk or Packaged 


WRITE for CATALOG 
and PRICES 


ARD 


ORSE NA/L CORP 


NEW BRIGHTON, PA 


KEYSEATING 


The Modern 





h 
we 
z 
~ 
ii] 











Illustration 
shows typical 
set-up for cut- 
ting taper 
keyways with 
table tilted. 


Machines are 
made in three 
sizes for key- 
ways 1/16” to 
1” in width. 


Great simplicity and ease of operation of Davis Keyseater, 
assure the user of accurate, time saving work. 
Let our engineer study your keyseating problems. 


DAVIS KEYSEATER COMPANY 


403 EXCHANGE ST. ROCHESTER, N. Y. 








ll 





TOOLMAKER 
MICROSCOPE 


... PRODUCES 
HIGHEST PRECISION 
....CUTS Lou 
INSPECTION TIME “ 


The NEW LEITZ DESIGN checks 
angular measurements in 
degrees and minutes. 


Contains all Thread Templates 
for U. S. National thread 
profiles 6-80 pitch. 


Contains Radii Templates . 
from 21/64" to 13/16" 
by 1/64". Concentric 
circles from .010" to 
.280" by .010" and one 
blank compartment. 


NOTE: TEMPLATES CAN BE OBSERVED 
IN 3 MAGNIFICATIONS: 10X - 20X - 30X 














BE SAFE — SEND FOR LATEST BULLETINS 


Geo. SCHERR OPTICAL TOOLS, Inc. 


200 AM LAFAYETTE STREET * NEW YORK 12, N.Y. 








NEW DRILL PRESS STOP 


Fast, effortless, positive locking, micro adjusting. Patented stop 
accurately set in 12 seconds with one hand. Replace the 
slow moving. inaccurate, poor locking stop, now on ‘‘your’’ 
drill press in less than ie minute. 
Delta 14” ..-- $3.50 Craftsman 15” «$3.95 
Walker Turner 15” $30 Royal 16” RE 


Atlas 15” 3.95 South Bend 14” . $3.95 
Postage “paid ore on COD’S. Models | ‘for other 
Deaiers and 
machine teol makes. Send for literature. 


RICHMOND MACHINE PRODS. CORP. 
Dept. A, 276 Rose Ave., Staten Island 6, NY 


manufacturers 
inquiries invited. 














Motorized - High Cycle - Special 


Let us send you Data Sheets 


POPE MACHINERY CORP., 261 River St., Haverhill, Mass. 


Belt Driven . 

















RIVETERS — 
their line—head rivets from 
smallest to 34” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method—Sizes to 
meet all needs— in 
clude Vertical and Horizon- 
tal Multiple Spindles. 
Write fer literature and dou’t 
forget te send samples. 
THE GRANT MFG. & 
MACHINE CO. 









85 Silliman Ave., Bridgeport, Cenn., U.S. A. 
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ERCO HYDRAULIC 


STRETCHING PRESS 


ERCO speeds your 


No need to invest in expensive presses and 
dies — no need for slow and costly hand work! 

The ERCO Stretching Press produces large 
and small double curvature sheet metal sec- 
tions by gripping the metal on two ends and 
stretching it over inexpensive forms. Forms 
can be made of cast iron, wood, kirksite, con- 


crete or plastic. 


ERCO pioneered the Hydraulic Stretching 


Send for detailed 


information today! 
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production, cuts initial cost and maintenance! 


Press over 16 years ago when airplane pro- 
duction demanded a speedy way to make 
accurately shaped sub-assemblies. Still a 
“must” in aircraft manufacture . . . also used 
now in the production of truck and bus bodies, 
metal boats and in other industries . . . it may 
quickly pay for itself in your plant. 


If you need fast, economical production 


— and low maintenance cost, you need ERCO! 


ENGINEERING and RESEARCH 





A DIVISION OF ac f INDUSTRIES 
INCORPORATED 


RIVERDALE, MARYLAND 

















SEARCHLIGHT SECTION 





ARO, INC. 
TULLAHOMA, TENNESSEE 


A private corporation engaged in an aero- 
nautical development testing program has 
position vacancies for 


MAINTENANCE 
SUPERVISOR 


A minimum of ten years supervisory expe- 
rience in the mechanical maintenance of 
facility equipment such as compressors, 
large electric motors, pumps and high pres- 
sure air, oil and water systems. Person em- 
ployed will be superintendent of mechanical 
maintenance, serving several major experi- 
mental laboratories. 


GENERAL FOREMAN 


A minimum of ten years supervisory expe- 
rience in fabrication shops, including ma- 
chine, welding, heat treating, plating and 
meta! fabricating. Person employed will be 
general foreman of fabrication shops serv- 
ing several major experimental laboratories. 


Qualified applicants please send a brief resume 
to: 


LEE C. KELLEY, JR. 
BOX 162 TULLAHOMA, TENN. 








ESTIMATOR WANTED 


Calculate Machining time. Write Operation 
Sheets. Plan tools, jigs and fixtures. Must be 
— hly experienced, precision machine shop 
methods. 


ACCURATE MACHINE PRODUCTS CORP. 
JOHNSON CITY, TENNESSEE 








MANUFACTURERS REPRESENTATIVES 


To Represent Midwestern Manufacturer of 
Several Precision Inspection Devices. Ex- 
clusive Territories. 


BRUNSWICK ENGINEERING INC. 
2452 S. Kedzie Ave., Chicago 23, Iil. 





SALES ASSOCIATE 


California Representative for lucrative national 
tooling lines plans retirement and seeks right party 
party to gradually take over business, on long term 
payment basis. Must be a Salesman. 
BO-5639, AMERICAN MACHINIST 
{ttt Wilshire Bivd., Los Angeles 17, Calif. 








PEACOCK CORPORATION 
Propane Gas Installations 
and 
Anhydrous Ammonia Plants 


Paul E. Peacock, Jr.. Pres. 
Box 268 Westfield, N. J. Westfield 2-6258 











Useful for Design, Shop & Inspection Work 
MACHINE TOOL RECONDITIONING 
& the Art of Hand Scraping 
Write for folder describing illustrated book 
MACHINE TOOL PUBLICATIONS 


215 Commerce Bidg., Fourth & Wabash Sts. 
St. Paul |, Minn. 








l PATTERNS in WOOD ond METAL 


GENERAL PATTERN WORKS 


2233 Buck Street Cincinnati, Ohio 











76 H Baird Chucker 

Colonial VBI-6-36 Utility Press 

V56 and VAS56 Niagara Steel Frame 
Pressed 

P&W 6” Vertical Shaper 

¢2-L Milwaukee Alligator Shear with 
Clutch, 12 inch blades 

¢2 Cincinnati Centerless Grinders 

2—Cincinnati 08 Horizontal Mills 

Kent Owens 2-20 Hydraulic Mill 


NEWMAN EQUIPMENT CO. 


1548 Franklin 
Detroit 7, Michigan 
WO. 2-1662 cagsee 








ASST. TOOL ENGINEER 


SALARY START ABOUT $8400 


Middle West Corporation (1400 employees) 
machining, stamping and welding operations. 
Medium to heavy products. Tool Eng. to be 
promoted shortly. 


RAY EDWARDS & ASSOCIATES 
28 E. Jackson—Webster 9-2905—Chgo., Ill. 











~NEW YORK: 880 W. 42 St. (86) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 








SELLING OPPORTUNITY OFFERED 


SALESMAN WANTED: Detroit ‘firm offers 

drawing account, with liberal comm. to man 
who can sell new & rebuilt portable air and elec- 
tric tools and accessories to factories & contrac- 
tors. Furnish detailed exp. record & ref. in first 
letter. SW-6106, American Machinist. 








i eee 
3 MOTORS - GENERATORS § 
N TRANSFORMERS a 


NEW + REBUILT 
WORLD'S LARGEST INVENTORY 


ELECTRIC EQUIPMENT CO. 








ELECTRIC FURNACE TO 1850° 


with Auto Temperature Control. Sliding door. 
Cheap to operate. Substantial Dependable for 
Machine Sho Op Tool Room. 
8” x 12” x 15” Inside 4.5 K.W. $300.00 
12” x 16” x 20” inside 9.0 K.W. $500.00 


E. H. WILLIAMS 
BOX 9042A, HUNTINGTON, W. VA. 











. EMPLOYMENT SERVICE 


SALARIED POSITIONS, $5,000 to $35,000. We 
offer the original personal employment service 





(established 45 years). Procedure of highest 
ethical standard is individualized to your per- 
sonal requirements. Identity covered; present 
position protected. Ask for particulars. R. » 
Bixby, Inc., 652 Brisbane Bldg., Buffalo a, Ba. 











If there is anything you want 


that other reacers can supply 
OR... something you don't want— 


that other readers can use— 


ADVERTISE it in the 
SEARCHLIGHT SECTION 








WORLD'S LARGEST STOCK josern FEW VEAN & sons 


PRESSES: 
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SEARCHLIGHT SECTION 


TIOGA, LIVINGSTON & ALMOND STS. 
PHILADELPHIA 34, PA. e REGENT 9-7727 





ALUMINUM FOUNDRY, C. New Mexico. Mfers. 
distinctive metalware. Clients include top dept. 
stores. Excel potential. Fully equipped. Low price. 
Terms. #21459-A 


BLACKSMITH SHOP, So. West Idaho. Handles 
complete blacksmith & machine shop work, Nets 
$4,000 yr. Mn hiway R.E. incl. Priced at: $22.000. 
#21720-A 


BRONZE & ALUMINUM PATTERN SHOP & 
HOME, El Paso, Texas area. Xint rep. Top loc on 
mn thorofare. R.E. incl. Top value. Terms. 
#21726-A 


COTTON GIN, E.C. No. Carolina. Est. 1913. 
Completely equipped. Xint potential. Priced at 
only $7,000 (incl opt R.E.) #6275-A 


ENGINE REBUILDING CO., Large S. California 
city. Handles complete engine remfg. Little com- 
petition. 92% of business done for jobbers. Long- 
estab. operation. Profitable enterprise. *21461 


MFGR. & SALES OF NON-WOVEN FABRICS. 
N. W. Se. Carolina. Govt tested. Mfgrs low 
priced Chamois-like cloth, filters, mops, etc. XInt 
potential. Equipped. Full information available. 
#6310 


MACHINE SHOP—Western North Carolina. Al! 
types mach shop work done, welding mfg. special 
ties, special parts. Numerous equipment. Large bldg 
lot, two 3-rm cottages. Excel and prominet loc 
Only such shop between 2 large cities. Invty., 
equip., R.E. incl in sale price. Inquire for further 
details. #6165 


MACHINE SHOP & MFG. CO., SE. New Mexico. 
Rights for mfg. & sale of special equip. inc. Est 
15 yrs. R.E. incl. Gd profits. Low Price *21413 


MANUFACTURER** HEATING & AIR COND. 
SUPPLIES, S. Calif. Nets appr. $38,000. Sells 
thruout area. Choice ind. loc. 12,000 sq. ft. bldg 
space. Employs 19. Gd. reputation. An xint buy— 
Terms #X2165! 


MANUFACTURER OF FOLDING FURNITURE 
in S.W. Georgia. Nationally known Trade Name. 
Long estab. Mfgs folding chairs for all occasions, 
inel back rests, yacht chairs, steamer chairs, rocker 
chairs and beach chairs. All equipment necessary 
incl. In the hands of an energetic, capable buyer 
this business would be an unlimited potential. 
#8 14589 


MANUFACTURER OF RAILWAY SAFETY 
EQUIP., S.C. California. 3 basic patents. Well- 
estab. Good profits. Excellent potential. Priced 
right. Terms. #21384 


MANUFACTURING CO. — San Antonio, Texas 
area. Estab 1921, Mfg all types laundry equip., 
tanks, vats, etc. Net profit 20 to $30,000 per yr. 
Incl R.E. Invty., equip., bldgs. Priced right. #6023 


OIL FIELD SERVICE CO., S.E. New Mexico. 
Estab in 2 states. Top profits. R.E. & Equipment 
incl. 90% of business w/major oil Cos. Priced to 
sell. #21430-A 


SCREW MACHINE, CO. S. Calif. Nets $23,122. 
1200 sq ft of bldg space in San Fernando Valley. 
Full equip. Priced at: $33,000. #21685 


USED MACH & EQUIP CO., Top city Colo. 
Handles sales & svee. Gd loc. Gd profits. Well- 
est. Priced right . . . terms. #21474 


WATER FILTER DESIGN & EQUIPMENT MFG. 
CO., N.W. Washington. 6 mos net 1954: $79,650 
incl office salaries of $40,000. Net worth approx 
$55,000, $53.000 cash! Engr exper necessary. Poten- 
tial unlimited thru-out U.S., Canada, Alaska, So. 
America. Inquire for further details. #21425 


WELDING CO., Los Angeles area. Nets $30,000. 
Estab clients incl const co., refineries, oil co’s. 
contractors, ete. Over 3,400 sq ft bldg space. 9 
fully equipped field trucks. F.P. $60,000—$10,000 
HANDLES. #X21657 


WELDING SUPPLY CO.—Texas, Good area. 
Franchise assures steady income. Well established 
accounts. Large potential. Profit making busiriess. 
Good equipment, valuable real estate. #5912 


WHOLESALE ELECTRIC SUPPLY CO., Houston, 
Tex. area. Grosses $130,000. Choice loc. Compl 


equip. For outright sale or partner w/working 
capital. XInt opportunity to right buyer. #21677-A 


CHAS FORD & ASSOC. 
87 WALTON ST., NW 
ATLANTA, GEORGIA 


6425 HOLLYWOOD BLVD. 
LOS ANGELES 28, CALIF. 
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MACHINE TOOLS 
1941-1955 MODELS 
GUARANTEED 


CUTTER & TOOL GRINDERS 


FEL Lows: Flat Top Helical Gear Cutter 
OLIVER: 10” Template Tool Bit Grinder 


DRILLING MACHINES 


N: No. 2 Drill-—6 ening. 8” 

N: #2 High Speed 23 MT 

ES: No. 210 2-spindle, “Tu swin 

T WHITNEY: '28x50" Deep Hole Reamer 
AL DRILLS: Archdale, 5’, 6’ & 7’, new 


GEAR & SPLINE MACHINERY 


WS: #61 Shaper—35” dia. 
oa: 61A & 64A Shapers, 18” dia 


2vUS>> 
>2>rr 


<cmm 


-12” Red Ring pater 

& 140 Rigidhobb 

} H: GG-19 (o"x24 Hydrautie 
:# 

WHITNEY: 10” & 18” Pot Grinders. 
ee 


R ahinDeR: GG-31 
GRIN wrote sn iFilinasege ate 
& 


WOHHOZONVO Nn 


BROWN & SHARPE: #10 6°x18”" plain 
CINCINNATI: Cite plain hydraulic 
LANDIS: 16"x32” Type “‘D’’ Crankpin 
NORTON: 12°x18” TYPE C Universal 
NORTON: 10x36” 30° Angle Wheel 
NORTON: tornt8” 45° Aaale Wheel 
NORTON: (4”’x36” Plain 


GRINDERS—INTERNAL 


NT: #1I2EY High Freque 
B. ece'ps 16- Ho 6CP 16, i6- 38, 24L36 


: Planetary 
D: #72A3 Plain & Sizematic 
D: #72A5 65” Extended Bridge 


GRINDERS—RADIUS 


MAN: #73 capacity 74" 
MAN: 2649-16, cap. 6” to 16” dia. 
MAN: #32, Universal 


HONING & LAPPING MACHINES 


: Model 224 4” dia. x 16” rahe 
: Model 172, 2” dia. x 6” s 
TI ie: - 510 double end oo 2” dia 
H-2 single end 2 spindle, 1” dia. 
TELsl & 13 LSI Gear Lappers 


LATHES—PRODUCTION 
BLOUNT: Speed Lathe ieee’ 
LEBLOND: 16” S30" Automat 
LODGE s! SHIPLEY: 3A = 25/2"x27” 
POTTER & JOHNSTON: #4D Auto Turret 


LATHES—TURRET 


LLARD: 36” Vertical Turret 
R & ~~. #IA, #2A, #3, #3A, 


a 

: #0, +H 4, #7, #8 and 9B30, new 
“& BENNETT: Vertical 36” & 48” 
AMSON: #8A bar and chuck 


<<< 
>>> 
22z 
z22z 
ooo 
zzz 


"ZZ0O0 
Foon, = 
-22zse 
COoOmm 
£2240 
a>>*: 


MILLING MACHINES 

T N: M-80 Duplex Spline 
pice seeAnei 4” Twin Spline 
VAN NORMAN: I0CT Contour Miller 

SAWS & CUT-OFF MACHINES 
LL: oY; ” Cut-Off Saw with Auto. Feed 
LL: 542” Cut-Off Saw with 2 hae. Feed 
Ww 


H& Mi RRYWEATHER 
6A Hacksaw, 6”x6”, ‘auto. Feed 


er 
#22 Horizontal threading and tap- 
hine, 4 te 2' 3 dia. cap. 
WHITNEY: 41x12” Thread Miller 


MISCELLANEOUS 


DNER: #84A Double Dise Grinder, 23” wheel 
eg MACHINES ROLLER JOLT: Osborne 


MATIC SCREW gn neuita: Wickman, 
le corny 7/1 
STAND: Denison 318-AM Hydraulic 
N area: G Brinell 16-8 
FIELD P RECISION AIRE GAUGE 
D: Double End #53 42” & 60” Cen- 


ines 
#22 Rotary Surface Grinder 


TRIPLEX 
MACHINE TOOL CORP. 


75A WEST ST. NEW YORK 6, N. Y. 
ESTABLISHED 1919 
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ret tg SCREW MACHINES 


ME GRIDLEY 15%”, 8-spindle; late type 
NOMATIC 1%", yet M.D., late type 
W BRITAIN egg a 665; 6- spindle 
hucker ; soni os pe; new 
BORI MILLS--Horizontal 
ILES 8” bar; — type; motor drive 
EALD “a single end Borematic; M. p. 
EALD 45, 49 double end Borematic; M.D. 
eee #42 Precision Boring Milling: & Drilling 
NIVERSAL “TRI-WAY” 3” bar, M. -* + late 
LARD tae dle a ’ 
yo ae e 16” 6-s indle Type “D”’ 
Mult-au-matic; lat . - 
ULLARD 24” tj dr ye; PRT; Aaj type 
LES 53”, 2 swivel heads, pa 3 
LES 100” 2 swivel heads, MD: 
SELLERS 144”, 2 swivel Bs on cross rail; PRT 
ROACHES 


LAPOINTE 10-54” Vertienle Mod idel SRV: new 194 
ad oy 3XA_ horizontal; cap. 20,000 Ib; 56” 
roke; hydraulic; late type 
LGEAR type XL-6 single ram; late type. 
DRILLS—Radial 





ERICAN 4’ arm 11” col. “Hole Wizard"’, late type 

ERICAN 5’ arm |i” col. ‘‘Hole Wizard’’, late type 

ERICAN 5’ arm 13” col. “Hole Wizard’’, late type 

DRILLS—Manufacturi 
VEY #2—2 spindle high speed, motor drive, late 
ARNES #262 ay Duty Camel Back; late type 
ARNES H-2 Nyce on of 2 swing: hydraulic 
LEVELAND “A” 534” single spindle; late type 
ELAND-GIFFORD ILMS, 4-spindie, M.D.; late 
ELAND-GIFFORD 2LMS, 2-spindle, M.D.; late 
ELAND-GIFFORD 2LMS, 4-spindle, M.D.; late 
ATCO B-4-B “‘Hole Steel’ 60 adj. spindles: late 
ATCO B-3-B “Hole Steel” 12 adj. spindles; late 
ATCO E-5 high speed, 10 adj. spindles; late 
ELLOWS GEAR EQUIPMENT 

ELLOWS No. 6 High Speed Gear my wah ate 
ELLOWS No. 48 High yy Gear er; Internal 
cap. 72” diameter; late 


ELLOWS No. GIA & wish t a gh be mag? Gear Shaper 
ELLOWS No. 672 High Sp a rt late 
ELLOWS No. 7A, No. 72 and No. 75 High Speed 
Gear shaper; late type 

ELLOWS No. 13 LS Lapper; motor drive, late 
ELLOWS 20-M Red Liner; New 1954 

ELLOWS 24-M Involute Measuring Machine; 1954 
a GLEASON GEAR EQUIPMENT 





Ti 14"x72” votre late type 

Ti 6’x18" Med E Pisin, Oetimat e’’; late 

Ti #2 Buby Model EA Filmatic; late 
e 


ASON 3 ae oe Gear Generator; late type 
LEASON No Cutter Sharp: latest type 
LEASON No. 13 p Cutter wy SE. type 
LEASON 12” Spiral Bev. Cutter Sharpener 
LEASON 1!2” Straight Bevel Generator; late type 
LEASON No. 14 Spiral Bevel Hyp. Gear Grinder 
LEASON ng Hypeld Gear Generator, motor drive. 
LEASON Spiral Bevel, Zerol and Hypoid 
Gear Grinder, M.D., late tye 
LEASON No. 18 Gear Tes and Lapper; 
LEASON No. 20 Spur Gear Tetart latest type 
LEASON #22 yee Formate Gear Finisher; late 
LEASON 25” Straight Bevel Gear Gen.; M.D. 
LEASON 24” and 37” Bevel Gear awe 4 M.D. 
LEASON 25” rg bo Bevel f Onn 
LEASON No. con t 7 late 

GRINDERS. Cyl. *Plain & Univ. 
A bey & SHARPE #3 Univ. meer drive, late type 
1 
i 
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2 136 — Cyl. gap type, M.D., la 
4"x12” a oh late ype 
orxi8" aA CP Hydraulic, jate 


0”’x36" type DC plain hydr. with infeed; late 
sour" type niversal, motor drive; 


1 20144" Plain Gap Grinder; my? eat 
ON 4°x12” Model CTU Plain, year | 


Complete Catalog on iewsbaryy 


SgSSSaS 





SEARCHLIGHT SECTION 





NORTON 6’x18” Type “C”’ Plain; late type 

NORTON 10°x48” Type C Hydr. Plain Cyl; late type 
ON 16’x72” Type “C”’ Plain; late type 
LATHES, Turret 

T #1L and #2L Saddle tyes: Pha od late 

Bin Universal ram type; M.D., late type 

» 12” hole, + at drive, Mate ty Smo 

2." 4, #5, ram type; Timken; latest 

& SWASEY 1. ry Universal; Hex., late 

& SWASEY #2 Geared Head; late type 
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LATHES, Engine & Mfg. 

16”x102” centers, ‘‘Pacemaker’’; late type 
12 poke wood Automatic; motor ty late 
24”x centers; motor drive; late 

iern72" centers Yoke H 


So mm< 


ooppzzo> 
wo 
mm 
20 ppooX<<a> 29 


HIPLEY 14x30” centers; late type 

Model EE 10°x20” centers, Teolreom: late 

12”x30” centers; Model CK K; late type 

16"x54” Centers, Motor Drive 

16x78” centers, Model CW, Timken, late 

16”x78” ¢.c. Model CW: Timken; late type 

20” (raise to 32”) x 144” c.c., late type 

50’ bed, single and boring, “‘Time Saver”’ 
” ¢.c. Geared Head; Timken; late 

centers ‘Time Saver’; motor drive 

ITNEY 16x30” centers; Timken, late 

D 20°x40” c.c., motor drive; late type 

D 10’x60” centers: auto Type B; late 

ILLING MACHINES, Plain 


late type 

HARPE #10, motor drive; \~ type 

NATI 1-18 Production ; Timken; late type 

MILLING MACHINES, Thread 

ALL Style sa: Planetary; late type 

EES BRADNER Model #LT 6°x36"” and 6x72’; 

HT 12x24” and #HT 12”x36” centers: late type 

REY 12’x30” and 12’x160” centers; late type 
MILLING MACHINES, Universal 

NCINNATI #3 Dial Type, Timken, M.D., late 

AN NORMAN #22L, and #36 ram type; late 


MILLING MACHINES, Vertical 
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ginein earl #4 High Speed Dial type; late 
CINCINNATI 0-8 Vertical; Wey late type 
CINCINNATI £3 Dial Type; eS Speed, New 1953 
KEARNEY & TRECKER #3K, late ty 
PLANERS 
GRAY 48°x48"xi0’ par need Service’ 4 hds; 
PRT; DC; en Late type 
LIBERTY 144°x76"x adj. sopenside: box table; 
4 hds; m.. a je; PRT; 940 
NILES-BEME OND Yaree'x30': 4 hds;: PRT; 
DC; M.D. 
PRESSES 
VEY No. 2-spindle Drill Press; late typ 


LISS Salome 825-ton double action tensile draw- 
tel press; M.D. 
NATIONAL #5 ‘Maxi- sprent". 1000-ton cap. H.S. 
rote Machine; M.D 
AW 250-ton Hydraulic Sangins rape be | type 
ATERBURY FARREL #9, 125-ton , M.D. 
"SHAPERS 
NATI 20”; ; late 
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MISCELLANEOUS 

#2, 3-dim. So wae NEW 1952 

172 Honing; ; late type 
JONES #7 Plate pending Roll; capac- 
16’; motor drive 
No. 2 Deep Hole Reaming, late type 
oe. 2 Deep Hole Rifling, late tyne 
—E 


Vv D 

D he hydraulie meter os" late type. 
ER 

0. 


eo. 
coam 0 
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. 3 Bolt Head Trimmer, M. 4 
Screw Slotter, Motor Dri 
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Vv 
Vv 
H SMITH cap. I” thick ms x o5° between 
usings-Plate Bend. Roll, M 


Free Parking for Customers 
on Premises 








ring the World’s Largest Man 





#2 B&S Plain Mill—Motor No. 47 Heald Single End 
in Base. 


Borematic Serial #4646 


#1212A Excello Double End 3°9* Morris 


Borematio—Late 


72” Niles Bement Pond Vert. 


Mor - 
Radial Drill. 


Boring Mill — older but 
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= FALK 


MACHINERY COMPANY 








LATHES 
27''x18" MONARCH ‘'N"' Geared Head 
Lathe, 11° centers, Taper Attach., Full 


Equipment, Late Type, 1942. 


18°'x10"' MONARCH “"'BB'’ Grd. Hd. Lathe, 
72" centers, Taper Attach., Flame Hardened 
Bed, Late Type. 


24°", 36°*, 42°° BULLARD Vertical ety 
Lathes, New Era, Turret Hd., Side Hd. M.D 
1A WARNER & SWASEY Turret Lathe, Heavy 
Duty, Power Chuck Wrench, Timken Bearing. 
No. 2, 4, 5 WARNER & SWASEY Geared 
Head Turret Lathes, Bar Feed. 


i *x10" AXELSON Geared Hd., H.D. Model 
* 28°" Actual Swing, M.D., Taper Attach. 


No. 7 BARDONS & OLIVER Universal Turret 
Lathe, 212°‘ capacity. Preselector Head. 


MILLING MACHINES 


No. 2-18 CINCINNATI Piain Auto. M.D., Late 


No. 2 BROWN & ig ryt —_ Mill, Light 
Type, Swivel Head, M.D., 


No. 1-8 KENTS OWENS ae Horiz. Mill, 
Late Type, D. 



































column FOSDICK Econo- 
Motor 


6° arm x 17" 
max Hydraulic Radic! Drill, 
on arm, late type. 1944 

6" arm x 19°* col. CARLTON Radial 
Drill, 20 HP., 


late type. 1943 











HES 
Ny 5 





4° ARM, 
RADIAL DRILL. 48 SPINDLE SPEEDS 
15-1500 RPM. MOTOR ON ARM. 1943. 


15" COLUMN CARLTON 





No. 262 BARNES Motor Driven Sliding Drill 
Press, 2'* cap. in steel, 1941. 


No. 2 M. T. Six Spindie ALLEN Ty ng * Drill 
Press, tadividaal Motor Drive, fs: te Type. 





400 tons CHAMBERSBURG Hydraulic Wheel 
Press, 14°° Ram, 96"' between Tie Bars, 12° 


to End Support. M.D. 

No. 0, 1, 2 BUFFALO FORGE Vertical Angle 
Bending Rolls, M.D. 

#212 BLISS O.B.1. Press, 56 tons cap., M.D. 
No. 6 FEDERAL OQ. B.1. Press, 65 tons, cop.. 
single geared, 4°' stroke, M.D. 

V2, 1V¥2 BUFFALO FORGE Universal lronwork- 
er, Notcher and Coper, M.D. 

T-56 VERSON Power Press Brake, 8° overall, 
late type, 100 tons cap., 1942. 


No 20 WATERBURY FARREL Thread Roller, 
Motor 


























¥%s"' cap. 1944, Driven. 

No. 8LS FELLOWS M.D. Gear ing Ma- 
cine. Detachable Head, Univ. W Support. 
No. 00G BROWN & SHARPE High 


Automatic Screw Machine. M.D. Late 


10''x10"" RACINE #30-C Sydrese ow 
Duty Shear Cut Power Hack Saw, 1 


10° x 10 ga., 10° x Y%«"* WYSONG & MILES 
Power Squaring Shears, Motor Driven. 


GRINDERS 
6" x 18°" LANDIS Type ‘'C"' M.D. Hyd. Cy- 
findrical Grinder, Serial #29196. 
28"' ROCKFORD Hy-Draulic Shaper, Vise, Late. 


#TG615 JONES & LAMSON Thread Grinder, 
Lathe, M.D. and TG848. 


poe 208 BESLEY 4 4 beatae Dise Grinder, 
6" wheels, Late T 


No. 194 BARNES eetar Hone, 4"' capacity, 
12"' stroke, Motor Driven. 




















—. 















5'' UNIVERSAL HORIZONTAL BORING, 


MILLING DRILLING MACHINE 
a me TYPE, 55°" x 91°" Table, 24 
Spindle 7.0 to 850 RPM. 


EW in 1 






OVER 1000 MACHINE TOOLS AVAILABLE IN STOCK...SEND US YOUR INQUIRIES 











45 CROSBY ST. 
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AARON MACHINERY CO., INC. 


Phone WAlker 5-8300 


OUTSTANDING VALUES! 


BRAND NEW 800 
TON BLISS MODEL 26 
KNUCKLE-JOINT PRESS 


PRESENT DAY PRICE 
Approximately $48,000 


OUR PRICE $29,500 


BLISS NO. 667 KNUCKLE 
JOINT PRESS. 1200 TON. 


PRICE $22,500. 
TOLEDO NO. 794'/2B 
200 Ton, Double Crank, 
Toggle Drawing Press. 


TOLEDO NO. 1681/2 
340 Ton, Single Crank. 


Send for our 32 page illustrated 
Catalog packed with bargains 


NEW YORK 12, N. Y. 











2&5 BENNETT MACHINERY CO. 


GUARANTEED MACHINE TOOLS 
canes se ars 
cee, ¢ 1943 
2” & Bullards. Spiral 
3342 Bar Defiance, — ° Late 
* ote vee. Tai wy — 
a. Amer.. Motor-on-Arm 


GEAR SHAPERS, Nos. 645A3, GIA _& 61 Fellows 
KEYSEATERS, Nos. 6A, 5,4, & 2M. & M. 


Cen. Amer. Pac 
ERS. No. 4S Cinel. Univ., Vert. Attach. 
Aer Hor. & 4H Vert. K. & 7 
SLoTTERS. 20°x24" & 12” Drill-Lobdells 
36” Roekford Hyd. 1942 


375 Allwood Rd 





Clifton, New Jerse 











No. 2 B & S High Speed Automatics. 
Gleason 3” Str. Bevel Gear Gen. 

P & W 30” Vert. Profiler, 2-spindle. 
V & O No. 302 Trimmer, 1947. 


D. E. DONY MACHINERY CO. 


4357 St. Paul Blvd., Rochester 17, N. Y. 














MOST DIVERSIFIED 
STOCK IN THE JU. S. 


POWER PRESSES all types, 1-1000 ton 
POWER PRESS BRAKES & POWER SHEARS 


WIRE WORKING MACHINERY, Wire Drawing 
— htening and Cutting 4-Slide Wire 
ming Machines 


eananel MILLS, SLITTING MACHINES 
BOLT & NUT MACHINERY 
ROLL FORMING MACHINES 
MACHINE TOOLS 
“If it’s machinery; we have it.” 


NATIONAL MACHINERY EXCHANGE 
138 Mott St., N. Y. CAnal 6-2470 
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One of the men you deal with at MILES! 





MILES OFFERS YOU: 


e Original Precision « 34 Years Experience « Over 1000 Tools in Stock 
e Unsurpassed Facilities e Hard-to-Find Tools e Contract Rebuilding Service 


BORING MACHINERY 
3” bar Yoder table type, new 1942. 
aoe Pratt & Whitney Jig Borer, Serial 
42” Bullard New Era vertical T/L 
36” Rogers vert. T/L side head, new 1942 

DRILLS, RADIAL 
= 13” col. Fosdick Economax, new 
4’ arm 13” col. Cariton M.0.B. 
9 ft. arm 16” column American, late type 
GRINDERS 

ah > Cincinnati pl. hyd., plunge cut, 


6"x18" Landis “C’’, 30 deg. bend, 1941 
10x18” Cincinnati filmatic, type ER (2). 


1941- 
. ER Univ. 
cal, i 
14” Standard. ‘eteetrie twin-wheel 
bide grinder, late. 
14°x36” Landis type C, hydraulic (2), 


16” /26"x72" 
1945 


A ae eylindri- 


car- 


Norton type C, 


40”x120" Landis gap type, hydraulic, 
serial 16193 
12” Model 22 Heald rotary surface, 1942 


hydraulic, 


14°x36” Pratt & Whitney vertical surface 
grinder 1942. 
72” No. 72 Hanchett rotary surface, 1946 


LATHES, ENGINE 
10”x18” Hendey toolroom, serial 29620 
12’x30” Monarch model C, ser. CK 16407, 


1942 
24°x48” Monarch toolroom, CK. 
14677, 1942 


14”x42” Hendey G.H., M.1.B., 1940 
24”x14 a, 3 bed American G.H., Q.C.G., 


serial 44070 
24”x20’ bed LeBlond heavy duty, DC 
motor, older 
54”x30’ bed Pond, DC motors, older but 
excellent 
LATHES, MFG. & MISC. & TURRET 


No. 3 Jones & Lamson, preselector head 
T/L, new 1940. 
Gisholt, pre- eatoster head, 1942 
Carbo-Matic, 1942 


serial 


Jones & Lamson Universal ram 
‘yee turret lathes, (2) late models 


MILLING MACHINES 


No. 4 Cincinnati Hi-power plain hori- 
zontal 


No. 5 Cincinnati H!-power plain horiz., 


vert. attac 
0. 4- and 4-48 Cincinnati Hydro- 
matic production 
No. 3B and 4K Kearney & Trecker 
plain late type 
3B Brown & Sharpe plain horizon- 
Meal new 1942 
wt i‘ Bees & Trecker universal 
ial 
No. 3H "Kearney & Trecker plain horiz., 
new 1942. 


PRESSES 


600 Ton No. - 600 Minster K-j Coin- 
ing, new 1941 

500 Ton Baldwin Southwark Hyspeed Hy- 
draulie 1939 
1000 Ton No. 666 Toledo Forging 

105 Ton No. 7% Verson O.B.1. (2) 

“_ >= No. 13-1 Cleveland 0.B.1. late 


300 ten No. 1039 Hamilton S.A.. D. 
400 ton No. 603 Tolelo knuckle joint 


106 Ton No. 93C Toledo SS, DC air 
s 


Shop Superintendent 


FREE: 


New Miles illustrated catalog of 


E. W. McCABE 


34 Years of 
Rebuilding Quality 
Tools 


1000 machine tools. Drop us a post- 


cu on 
2 to 70 ton Ferracute hi ! , 
BL inet y— 4b ~ ey card with your name and address. 


16A2 Blanchard rotary surface, serial 
6046, 1946 3 to 60 ton 0.B.1., most every make 


No. 2 Cincinnati Hi-Power plain hori- 
zontal 








2039 E. GENESEE AVE. PHONE 2-3105 SAGINAW 1, MICH. 








HILL-CLARKE 


MACHINERY COMPANY 


CONSULT US ABOUT REBUILDING YOUR OWN MACHINES 


BORING .MACHINE . 81 Heald Int. Centerless 7 ae 16 Le Blonde Semi-Auto. 

42” Bullard V.T.L. eee ee Paty ee SS 

100” Niles Vert. Bor. . : 7245 Heald Int. (1942) = “x18’ Putnam Geared Hd., M.D. 
DRILLS 


. 2W 
Yo. 5 Bryant Internal erner & Suesey Grd. Ha. 
No. 2 Avey Cam ¥d.—1 spdl.—15” 
sw. 


Mill 
vo. 2 Warner & Swasey Elec. Hd. 
. 5A Bryant Hole & Face 


No. 5W Acme Universal 
. 5B Bryant Internal . 6 Warner & Swasey, bar fd. 
‘o. 16-16 Bryant Internal 


No. 7A Jones & Lamson 
No. 16-28 Bryant Internal - 24 Warner & Swase 
Yo. 16A16 Bryant 


3A Warner & Swasey Turret (1942) 
. No. 3AL Gisholt Cross Slide 
. 16A-28 Bryant Internal Yo. 3H-10 Libby International 
. 16F-28 Bryant Internal . 8A Warner & Swasey Turret 
16-38 Bryant Internal 
. 24-26 Bryant Internal 


Lathe 
K60H Fox Multiple 
. 24-36 Bryant Internal 


No. 
GEAR MACHINES Yo. 24L-36 Bryant Internal 


No. 
11” Gleason Gear Generator No. B24—25” chuck Arter Surf. 
vo. 36BM Gould & Eberhardt No. 214 Besly Dbl. End Disc 
. 615A Fellows Gear Shaper #8 ~~ eeaed Hanchett Double End 
Dis: 


. 612A Fellows Gear Shaper 
Hill- Clarke Cyl. Norton Type M.D. 


2MA6 Avey—1 spdl.—24” sw. 
2LMS L-G—2 spdl.—20” sw. 
2MS Allen—3 spdl.—24” sw. 

LBM L-G—3 spdl.—20” sw. 

3 Avey—2 spdl.—24” sw. 


No. 
No. 
No. 
No. 
No. 
No. 4A Warner & Swasey M.D 

4A Warner & Swasey (1944) 


MILLING MACHINES 

No. 2HL K. & T. Milwaukee Plain 
No. 4 Cincinnati Dial Type Plain 
No. 08 Cincinnati Vertical 
No. 3K K. & T. Milwaukee vost. 
No. 4H K. & T. Milwaukee Ver 
us Van Norman Hyd. Mfg. (1942) 

‘odel A Briggs Mfg 
bancsoree" tne rersoll “Slab 
10x60” Pratt & Whitney 
12”x102” HT Lees-Bradner Thread 
». }3s Van Norman Hyd. Mfg. 


PLANERS 
48"x36"x14" Gray 
60°x48"x27’ American, 4 heads 


MISCELLANEOUS 


8 Spdl.—6” Goss & DeLeeuw Chucker 
No. 56 Sundstrand Double End Cent. 


15” Dill Slotter 
18” Dill Slotter 
Model 200 Micromatic Hor. Hone 
Model H-7 Micromatic Vert. Hone 
se. 224 Barnes Vertical H 
No, 6B & Kr Strsignt Side” 
0. ht an Presse 
42”-ga. Economy Shear, M.D. 


No. 2M1 CINCINNATI Vertical Milling Machine 
16 speeds 25 to 1500 RPM, Table 49” x 10”, Power 
feed to vertical head, 5 HP motor, new 1151. . 65 Fellows, Cone Drive 


Yo. 12HS Gould & Eberhardt 


GRINDERS 


Ne. 4H—4"x12” Landis Plain Cyl. 
5”x30” Norten Cam-O-Matic 
5°x42” Norton Type C Pl. 

6”x18” Norton Type C Plain 
8"x15” Elgin EB-5C 

10°x18” Norton Type C Pi. Cyl. 
10°x36” Norton Type C 

10x36” Norton Type C Cam Gdr. 
14°x48” Landis Type C Plain 
14°x72” Landis Univ. 

16"x36” Norton Type C Pl. 
16*-26"72" Norton Pl. 

18"x120” Norten Type A Plain 
20°x192” Norton Type A Plain 
24"x264” Norton Type A Plain 
26°x72” Norton Pl. 

No. TG615 J. & L. Thread Grinder 








14°x72” centers 

14”x96" — 

18”x96” cen 

18”-30” oy : 96" centers 

LATHES 

Monarch Speedi-Matic 2nd oper. 
12”x21” Fay Automatic 
No. 4D Potter & Johnston Auto. 
16°x33” R-14 Seneca Falls 








10’-16’ CINCINNATI Hypro Extension Vertical 
Boring & Turning Mill, Late Model and Like 
New. Motor Drive. 
617" AMERICAN “Hole Wizard’ Radial, 
‘48. 
WIGGLESWORTH INDUSTRIAL CORP. , eb } ,», EERE - €LARBRE MACHINERY COMPANY 
68 Border St., E. Boston 28, Mass. i : ie 651 WASHINGTON EVAR HICAGO ¢ ; 


FULL MONEY-BACK 
GUARANTEE 


new 
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AUTOMATICS 


%" Cleveland Model B, beit 
No. 6C Potter & Johnston, Sa d. 
14” Fay Flanders Type, m. 
No. 8A Cleveland, m.d., oy cap., latest 
+ pee B—i-1/16" Cleveland, m.d. 
Model A—i5,” Cleveland Single pointe. late 
4 spindle 1%” Cleveland Model M, m 


" sp late 
No. 6 DRELX Potter & Johnston, m.d., later type 
Model A—2” Cleveland Sinale Spindle, late 
2” Cleveland, m.d., Model A 


BOLT THREADERS 


” ‘Landis Double Solace, m.d. thru gear box 
1%2” Landis 2 spindle, late 

1/2” Landis 2 spindle, older type 

No. 326 Oster Bolt & Pipe Thread Machine, m.d. 


HORIZONTAL BORING MILLS 


#7 Barrett Horizontal Boring Machine 
3A_Universal Horizontal Boring Mill, m.d 
25T Giddings & Lewis, m.d., late 

No. 32 Lucas, m.d. 

Barrett Double End, 7” and 5” spindles, m.d 
5/2” bar Betts Floor _ m . 

5/2” bar Niles-Bement-Pond, 

6” bar Newton No. 2 Cylinder ss m.d. 
10” bar Sellers Floor Type, m.d. 

Floor Plates— all sizes 


VERTICAL BORING MILLS 


24” Bullard, 1943 

36” Bull m.d. 

53” Niles Heavy Pattern, m.d., p.r t. 
42” Bullard Spiral —— m.d., 1942 
42” Bullard New Era, 


n 


Putnam, m.d., p. r.t. 
a Niles, m.d., p.r 
48” Niles-Bement- Pond, Car Wheel Borer, m.d. 











THE EASTERN 


4 lenne: A nue ncinnat 


a 4 Nut Facing Machine, m.d., cap. %” te 2” 


42” King, with side head ‘and plain swivel head on 
a'r 1940 


SEND FOR COMPLETE STOCK LIST 


MACHINERY 


Here are a few of the more than 2000 Machines currently in stock... 


100” Niles Heavy, m.d., 
102” Niles -o wy Turning an Mill 
12’ Niles, m.d., 


BROACHING MACHINES 


75 H.P. LaPointe Hydraulic Broach, m.d. 

12x72” Thompson Automatic Fiat Broach, m.d. 

10 ton, 84” stroke Single Ram Vertical Surface 
LaPointe, m.d., late 

Type SBD-42-6 American Vertical Hy. Dup. Broach 

Type SBD-48-15 American Veriical Dual Ram Sur- 
faee Hydr. Broach 

Oilgear Hydraulic Broach, type XA, 54” stroke, 
m.d. 


ee DRILLS 


*.9” col. Fosdick, 
*.9” col. Cincinnati. Bicktord, m.d. 
-13” col. Cincinnati Bickford Super-Service, m.d. 
-1t” col. ner. a6. on arm 
. Carito 
- 16” col. American ’ Triple Purpose, m.d. 
-17” col. American, Universal Table 
*.17” col. pnw sage hey = Tesgeee 


. Dreses, x, m.d. 
*-19” col. Cincinnati £ Bickford Super-Service, m.d 
Zero Precision Universal Bench Type Radial,s 


m.d., new 
Baush Radial Drilling & Tapping Machine, m.d 


BALL BEARING DRILLS 


No. 4 Fosdick—8” overhang High Speed, m.d. 
No. 15 Buffalo Floor Mocl, m.d. 

No. 18 Caned kh Bench Model, m.d 

No. ‘ 1, 2 Avey — s dd. 

No. 1B Ediund, m.d., 

2 spindle Allen, belted m =.4., 8” overhang 

No. a. Les Leland- Giftord, single spndie, High 


epenee nasser ezeene 
VATA 
= 
: 
7 
= 


2 spindle "Avey, size No. |, type B, style VMP, 


m.d., 
2 spindle No. YOM AG Avey, High Speed, m.d. 
2 spindle Avey, No. 2, 3 belted m.d., p.f. 
: spindle No. 2MA6 Avey High Speed m.d. 
spindle No. 2 Leland & Gifford High Speed, 
overhang, m.d. 


COMPANY 


3 spindle Leland & Gifford 2I1LMS—High Speed, 
late, m.d. E 

3 —_ Leland & Gifford High Speed, Mode! 
3M 


4 apipate, ‘Leland & Gifford High Speed, m.d. on 
each spindle 
6 spindle Leland & Gifford, m.d. on each spindle, 


No aper 
6 spindle Henry & Wright, m.d., 15” overhang, No. 
2 Taner 


HORIZONTAL DRILLS 


3 way Natco Horizontal Drill, consisting of 3 Ets 
Holeunits 

No. /2Bx30" Pratt & — 2 spindle Deep Hole 
Reaming Machine. 

No. /2Bx50" Pratt % "Whitney Gun Barrel Rifling 
Machine, m.d., latest 

No. 18x74" Pratt & Ye 2 spindle Deep Hole 
none S Machine, m.d 

No. Pratt & “Whitney 2 spindle Gun 
‘barrel Rifiing Machine, m.d. 

No. R. a. ra att & Whitney 2 spindle Deep Hole Drill, 
be 

Model 410 W.F. & John Barnes 2 spindle Hydrau- 
lie Deep Hole Drill, m.d. 


MULTIPLE SPINDLE DRILLS 


3 spindle 24” Barnes All Geared Self- Sites, m.d. 
=115U Moline Multiple Spintle Drill Press 

No. 3 Baush, m.d., 16x30” peas 

No. 3 Baush, m.d., 20x40" heau 

3 spindle” 26° Cinti. Bicktord Upright Drill, m.d., 


12’ rail, No. 

No. #20 Barnes Vertical Drilling, Boring & Facing 
& Reaming Machine 

6 ae. i & John Barnes Vertical Drilling 

Leland & "Gifford Multiple Spindle Upright Dril! 


m.d. 
No. 16 Fixed Center Foote-Burt, m.d 
3 spindle Rockford 12” Gang Drill, m.d. 


4 spindle Niles-Bement-Pond, m.d., 
5 taper 














BORING MACHINES 

(2) £11 Johnson Double End—({2) Spindle 
49 Heald Single End—(l) Spindle 
112C ExCello Singe End—{2) Spindle 


GRINDERS, MISC. 
Model 31 ExCello Thread Grinder 
Model 35L ExCello Thread Grinder (2) 


Model GG19 External Gear & Spline 
Grder. 


GRINDERS, CYLINDER 


14x36 Landis Type “D” Plain Cylindri- 
cal Grinder 


26” x 72” Norton Hi-Swing Grinder 
GRINDERS, INTERNAL 


¢5 Bryant Internal Chucking Grinder— 
for high production 

16-16 Bryant Internal Grinder 

16-28 Bryant Internal Grinder 





ERNEST 
HOLDEMAN 
& COLLET 


REPLACE YOUR WORN TOOLS 


MACHINE TOOLS — ENGINEERING — REBUILD 





72A HEALD W/EXT. BRIDGE 


72A3 Heald & Internal Grinder w/60” 
extended bridge 


74 Heald Internal Centerless Grinder 


LATHES, PRODUCTION 


1F, 3F and 4F Foster Fastermatic—Tur- 
ret or Platen Type 

1H5, 1H6, 2H8 Libby Hevi-Duty Turret 
Lathes, Big Hole Spindles 


“HOME OF THE TOOL POST" 








BEFORE YOU BUY 
OR RENT 
Consult 


INDUSTRIAL 
RENTING CORP. 


Rent all the machine tools you need from 
ONE SOURCE with terms designed 
to 

meet YOUR needs. 

Our rates are as low as or lower 
than those offered by the govern- 
ment! Write for Brochure. 


INDUSTRIAL RENTING CORP. 
132 54 St., Bklyn., N.Y., HY 2-6563 


Indianapolis 


MACHINERY E SUPPLY CO. 


1961 South Meridian Street 
indianapolis 6, Indiana 


@ No. 24 Hanchett 30” Rotary 
Surface Grinder 1945 


@ 25” x 72” Landis Hy- 
draulic Cylindrical 
Grinder 1943 


LATE TYPE MACHINE TOOLS 
American Machinist + April 11, 1955 




















Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Abrasives, Coated 29 


Accessories & Attachments (Machine 
Tool) 40D, 60, 84, 201, 212, 292, 
298, 300, 312 


Bearings....4th Cover, 27, 73, 207, 262, 


285, 288 
Bending Machines 228, 290 
Books, Technical 281, 294 


Boring, Drilling & Milling Machines 
(Horizontal) 14-15, 221, 252, 313 


Boring Machines Internal 2nd Cover, 90 


Boring & Turning Machines 
(Vertical)... Insert Bet. 32A-32D, 88, 
313 

Broaching Machines 38, 153, 154 


Brushes 200 


Castings 232 
Centering Machines 288 
Centers, Live 292 


Chucks ...32A, 204, 206, 209, 238-239, 
250, 269, 311 


Cleaning & Drying Machines & 
Supplies 197 


Collets 250 


Controls, Electrical....193, 245, 248-249, 
272 


Coolant Systems, Filters & 


Supplies 216, 289 


Cut-Off Machines 34-35, 102, 104, 246, 
263, 298, 314 


Cutters, Abrasive 246 


Die Casting Machines 218 
Die Sets 226 
Dressers 72, 203 


Drilling Machines....48-49, 57, 81, 83, 86- 
87, 185, 266, 288, 293 


Drill Jig Bushings 250 
Exhibits 


Fabricating Methods & Services 270 


Fasteners....3rd Cover, 56B, 156, 194-195, 
298, 300 


Files, Hand 191 


(Continued on page 308) 





Everyone recognizes this 


wn 


“as a sign of spring... 


And smart gear users know 


this Gi is the sign of good gears 


made to your specifications. 


May We Send You Our Brochure? 


"Gears. . Good Gears Only” 





THE CINCINNATI GEAR CO. CINCINNATI 27, OHIO 
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INSERT CHASER 


H&G 


DIE HEAD 


ee wale), 


URRET LATHES 


STYLE AND SIZES FOR ALL MACHINES ON WHICH THREADS ARE CUT 


This die head is unique 


THERE 1§¢ NO OTHER LIKE IT 

It cuts threads with insert chasers. These are, in reality, small sections of the 
business end of large and expensive chasers, but with this important 
difference: their cost is so low they can be even thrown away when dull. 
For example, for less than $40 you can get a dozen sets of insert chasers, 
each set ground ready to go. Change now to insert chaser die heads 

and watch your performance improve. “SELECTING THE PROPER DIE HEAD 
FOR THE Jos’ sent free on request. 


THE EASTERN MACHINE SCREW CORPORATION 20-40 Barclay St., New Haven, Conn. 
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Index of 


PRODUCTS 


ECONOMICAL, ACCURATE ADVERTISED 
In This Issue 


PRODUCTION , 
OF DIES AND MOLDS | 
WITH THE LATEST 


< 











(Continued from page 307) 































Gages & Instruments............ 16, 32A, 69, 
Insert Bet. 72-73, 80, 219, 254, 260, 
265, 292, 300, 312, 313 

Gear Cutting Machines....3, 6-7, 40, 68, 
154, 255, 258, 315 


Gears, Speed Reducer, Motor 





universal pantograph Reducers 244, 260, 288, 307 
Gear Testers..... \sa(astg tied 
DIE SINKING MACHINE Grinders—Cutter & Tool................82, 316 
model KFI2 Grinding Machines—Production 4-5, 
; 12-13, 18-19, 29, 32D, 181, 210-211, 264, 

Deckel die sinking machines are justly 270, 316 


famous for their accuracy, production rate, 


Grinding Wheels 29, 30-31, 39, 183 


and ease of operation. The KF12, latest and Deckel KF12 makes rapid, accurate enlarge- 
largest Deckel model, does heavy die-sinking ments of ions from U:1.5 to 1:4 

jobs which formerly required much greater as Bathe = ag 

investment in equipment. Spindle speeds to 1534” x 1534” of up to oar Ape 

from 60 to 10,000 r.p.m. enable you to do 10" x 1994". Heads: Drilling, Grinding & 

rough and finish milling, as well as light Tapping............280, 284, 292, 298, 307 
engraving, on the same machine. The newly Binet Tsett Equi t& 

developed, “mirror image” milling attach- rs Ties ing EKquipmen roe 
ment produces right and left hand dies and Optical contacting device makes Supplies ‘ . 
molds from the same pattern. Other impor- rough milling faster, more accu- Honing Machines 92. 267 


rate. And, accurate rough mill- 
ing reduces time for finishing. 


tant features are illustrated below. 
Hydraulic & Pneumatic Parts & 
Equipment........ 45, 53, 190, 217, 253, 


Saddle elevating 





= , ss 286, 298 
tt 5 master and work- 
~ 4 piece at the same 
time. 

Industrial Financing Plan 283 

Circular forming , 

attachment permits 

Tine Jig Borers 96, 256, 271, 295, 315 
Jigs & Fixtures 84, 312 


Get in touch with us soon for informa- , 2-DIMENSIONAL ENGRAVERS + 3-DIMENSIONAL ENGRAVERS 
tion on this or other Decke!l machines: {| UNIVERSAL MILLERS + UNIVERSAL TOOL & CUTTER GRINDERS 


Lathes, Automatic....26, 36-37, Insert Bet. 











— nationwide sales and service of precision machine tools nes, I 
72-73, 74-75, 97 
—from bench lathes to boring mills. ; 
| | Lathes, Engine....54, 62-63, 66-67, 70, 101, 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. | 231, 234, Insert Facing 240, 241, 243. 
286, 297 


Lathes, Turret 22-23, 26, Insert Bet 
32A-32D, 76, 97 


ae ———— Lubricants, Cutting Fluids, Quenching 
Oils & Solvents........64, 158, 187, 213, 


HERE'S YOUR MOST INFORMATIVE REFERENCE 223, 227, 230, 235, 251, 260 
SOURCE FOR WORKING STEEL Lubricating Systems & Equipment .. 257 


No textbook, manual, handbook or other publication offers you all in one place 











Marking Machines, Tools, & 


as much useful and current information on working ferrous metals as does our special : : 
xe Supplies 192, 292 
report on How to Work Steel. 128 pages are devoted specifically to each type of : , , a 
e : : ; Materials, Cutting & Forming .....77, 98, 
steel, its properties, and the best techniques for all working methods. The entire 220, 224-225, 259, 270 
report is illustrated profusely with graphs, diagrams, and tables highlighting all Materials of Manufacture ...... 41, 77, 78- 
important operations. jin! agg Bet. 208-209, 229, 
To order extra copies of this report for yourself or your associates, simply write or Materials Handling Equipment 59 
call our Reader Service Department today. Copies are only $1 each. Mechanical Parts & Equipment 201 
Millers, Die Sinkers, Profilers 8-9, 
AMERICAN MACHINIST = fe ee 


McGraw-Hill Building, New York 36, N.Y. 
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wosen The INSIDE STORY 


PRODUCTS about 
ADVERTISED NATIONAL Keyseating Millers 


In This Issue 





















NATIONAL Keyseating Millers are designed 
for milling internal keyseats . . . in one cut... in 









e offset holes . . . with parallel sides . . . partly through 
holes . . . of standard width and depth . . . in holes 
Power Transmission........56, 73, 207, 245 tions that a keyseating machine can’t reach. A 






| 
that are closed at one end . . . and many other opera- 


demountable guide on body of Miller enters keyseat 
being milled assuring straight keyseat in perfect 
alignment with the axis of the bore, thus making it 
unnecessary to clamp work to drill press table. 


Presses, Forging & Forming 
Equipment & Supplies....34, 35, 40A, 
71, 102, 104, 208, 215, 218, 220, 236, 
240B, 263, 270, 276, 296, 301, 309, 
311, 314 | CUTTERS are made from high speed Rockwell hard- 

296 ened steel, accurately ground to size. Tops of teeth 

are staggered to break chips which reduces strain 
and wear on both cutter and driving pins. It will pay 
you to put National Keyseating Millers on the inside 
of your next keyseating job. 














Pumps, Circulating 










Riveting Machines 300 




























Safety & Welfare Equipment 275 ey 
Saw Blades 28, 94, 205, 224-225, 282, 
002 ade 28, 94, 205, 224-225, 282 t , ' WRITE TODAY 
Sawing Machines 28, 94, 282 MAC H | N 3 ice) ‘e) .. C '@) for Catalog No. 17 
a 


Screw Machines; Chucking complete, handy size 


Machines 17, Insert Bet. 40A-40D, 
a a ae oe CINCINNATI 22, OHIO 


Shapers, Slotters, Keyseaters 33, 104, | | 
221, 255, 292, 300, 309 are Faniciicles en 


Slitting Machines 266 


Special Machine Tools 36-37, 50-51, 
160, 233, 237, 287 





































Spindles, Machine 300 ‘ ‘B 7 ST $1 2 8 6 W FE 
Springs 46-47 
EVER SPENT!” 
s 
Tapping Attachments 280, 284 
Tapping Machines 18-49, 284 





Thread Cutting Machines 10-11, 278 
Thread Rolling Machines & Tools..10-11 
. . = . 
Tooling Set-up Equipment............69, 256 That’s the price of this 
Tools, Cutting 24-25, 38, 42-43, 52, 


55, Insert Facing 56, 58, 60, 65, 85, 5-Ton HANNIFIN Press* 


154, 179, 198-199, 202-203, 214, 216, 











240, 254, 270 A lot of production men have made such 
Tools, Hand... 209, 212 comments about this versatile little hydraulic 
Tools, Measuring : 242 press. 

Tools, Portable... 210-211 They like the way you can adjust it to the 





exact force you need for each job, all the way 
from 1 ton to 5 tons. The backstroke is adjust- 
able, too, so the ram just clears the work on 
any job. Fast-acting controls. Prompt delivery 
from stock. 





Transportation 32 







Used & Surplus Equipment 302-306 






WRITE. Complete information and prices on 
the Hannifin line of 1- to 10-ton Hydraulic 
Presses will be sent on request. 





Vibration Control . 268 
Vises 84, 286, 294 






*Price complete with motor and starter F.O.B. our press 
plant, St. Marys, Ohio, subject to change without notice. 


Welding & Cutting, Brazing & 
Soldering Equipment & Supplies ...228, 
279, 291 


Hannifin Corporation, 517 S. Wolf Road, Des Plaines, Illinois 






















American Machinist - April 11, 1955 











Quality pays off 






SAJO in operation 


tells its own story* 






“SAJO” and “Quality” are 
synonymous. The high standards and painstaking Swedish craftsman- 





ship on which the SAJO reputation has been established are faithfully 
maintained in all SAJO Milling Machines. They are built to assure the 
accuracy and dependability which mean profitable operation — and 
their cost is surprisingly low. Available in 3 models! | 
Model 54 (illustrated) a full No. 2 capacity ALL-GEARED Miller — 
Plain or Universal types — with 5 HP main drive motor and 1% HP | 
table feed motor; #50 NMT spindle; 16 spindle speeds up to 1500 RPM; 
single lever speed and feed selectors with direct reading dials; single 
lever control for START-STOP-BRAKE; table power feed and POWER 
RAPID TRAVERSE in 3 directions. Model 53 Light Duty No. 2 ALL- 

GEARED Miller. Model 48 Light Duty No. 2 Utility Miller. 
*Ask for references 


austin industrial corp. 


76-F MAMARONECK AVE., WHITE PLAINS, N.Y. 


look for the Austin Seal — your full guarantee of satisfaction. 








From the American Machinist Library 
of Tips for Top Shop Men 
<n was not abolished by Lincoln. He 

did end physical slavery, but man himself 
must end mental slavery to habit. Education will 
help, but the real problem is to breed a race of 
open-minded, inquiring men who welcome the 
chance to wonder, to question and to analyze— 


then to take a chance on a new idea that looks 
sound. 

















INDEX TO 
ADVERTISERS 


This index is published as a con- 
venience to the readers. Every 
care is taken to make it accu- 
rate, but AMERICAN MA- 
CHINIST assumes no responsi- 
bility for errors or omissions 


Abbey Etna Company 
Acheson Colloids Company 
Acromark Company 

Adel Precision Products Div. 

General Metals Corp. 

Alemite * 
Allis-Chalmers Manufacturing 

Company 
American Brass Company 
American Broach & Machine Co. 
American Chain & Cable Co., Inc. 
American Optical Co. 

American Steel & Wire Div. 
American Steel Foundries, 

King Machine Tool Division 
American Tool Works 
Armstrong-Blum Mfg. Co. 
Armstrong Bros. Tool Co. 
Atlantic Refining Company 
Austin Industrial Corp. 


Axelson Mfg. Div. of U. S. 
Industries Inc. 


Baird Machine Sompany 

Baker Bros. Inc. 

Ball & Roller Bearing Company 
Bardons & Oliver Inc. 

Barnes Drill Company 

Barnes Co., W. F. & John 
Bath Co., Inc., John 
Benchmaster Manufacturing Co. 
Besly Welles Corp. 

Bethlehem Steel Company 
Bilgram Gear & Machine Company ... 
Blanchard Machine Co. 

Bliss Co., E.W. aa 

Boye & Emmes Machine Tool Co. 
Bryant Chucking Grinder Co. 
Buffalo Forge Co..... 
Bullard Co. 


Card Mfg. Co., S. W. 


Carroll & Jamieson Machine Tool Co. 


Chandler Tool Company 
Chase Brass & Copper Co., Inc. 
Chicago-Latrobe Company 
Cincinnati-Bickford Tool Co. 
Cincinnati Gear Co....... 
Cincinnati Grinders Incorporated .. 
Cincinnati Lathe & Tool Co.......... 
Cincinnati Milling Machine Co. 
Grinding Wheels Division 


Insert Facing 240 


.. 296 
... 202-203 


waa 
Insert Bet. 32A-32D 


Page 


46-47 


88 
57 
28 
40D 
251 
310 

























44 

. 287 
288 
76 
267 
50-51 
254 


259 
288 
32D 

71 
241 
196 
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INDEX TO 
ADVERTISERS 


Page 
104 
283 
235 
102 
281 

46-47 
220 


Cincinnati Shaper Co. 

C.L.T. Corp. 

Cities Service Oil Co. 

Cleveland Crane & Engineering Co. 
Climax Molybdenum Co. of New York 
Columbia-Geneva Steel Division 
Columbia Tool Steel Company 
Columbus Die-Tool & Machine Co. 270 
Comtor Co. 292 
Cone Automatic Machine Co. 17 
Cosa Corporation 308 
Cross Company 160 
Crucible Steel Co. of America 41, 77 


Davis Boring Tool Div. 
Giddings & Lewis Machine Tool Co. 


Davis Keyseater Company 
Davis & Thompson Co. 


Delta Power Tool Division 
Rockwell Mfg. Co..... 


Denison Engineering Company 40A 
Detroit Die Set Corp. 226 
DeVlieg Machine Company 271 
Disston & Sons, Inc., Henry 205 
DoAll Company 282 


60 
300 
313 


185 


Eastern Machine Screw Corporation 

Eastman Kodak Co. 

Edlund Machinery Company 

Engineering & Research Div. of 
ACF Industries 

Errington Mechanical Laboratory 

Ettco Tool Company 

Ex-Cell-O Corporation 


Farrel Birmingham Co., Inc. 
Fellows Gear Shaper Company 
Foote-Burt Company 


Gallmeyer & Livingston Co., 

Gardner Machine Company 

General Radio Company 

Giddings & Lewis Machine Tool 
Company Leen 

Gisholt Machine Company 

Gleason Works 

Goodrich Hydraulics 

Gorham Tool Co. 

Goss & DeLeeuw Machine Company 

Grant Gear Works Inc. 

Grant Mfg. & Machine Company... 


Greenfield Tap & Die Corp. 
Insert Facing 56 


273 


14-15, 


Greenlee Brothers 


(Continued on page 312) 
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With Sundstrand 


Here’s how Caterpillar Tractor Co. 
uses Sundstrand magnetic chucks 
to eliminate fixtures and cut down 
set-up time. A pair of chucks are 
used as a permanent set-up for 
milling the bell end flange on 
26 different oil pans. Prior to in- 
stallation of the Sundstrand chucks, 
their pans required 7 different fix- 


Write for this new mag- 
netic chuck bulletin — 
contains useful informa- 


Free 


How Io Eliminate 
Fixtures an 
Minimize Set-Up 
Time..-- 


Magnetic Chucks 


tures and from 4 to 1% hours set-up 
time. With magnetic chucks, a 
throw of a switch will secure or 
release either or both pans instantly. 
If you have milling or grinding 
operations in your plant it will pay 
you to investigate 
Sundstrand mag- 
netic chucks. ioe eat 
fy 


mca 


ClAmeing 
on 


Predvetion 
Moons 


tion on the complete line 


Data 


of Sundstrand Power- 
Grip Chucks. 
bulletin 154-M. 


Ask for 


SUNDSTRAND 


Magne 


tic Products Co. 


Sundstrand Machine T 
ST . ROCKFORD, IL 


INOS 





a 


for 


137 E. MAIN ST., Rear 





g—Double La 


TUBE END FORMING MACHINERY 


Beading—Flaring—Flanging—Expanding—Reducin 

—Sinking—Swaging—Groovin Double I ~ 

ing and Flanging se" to 4/2" TUBIN 
Write for General Bulletin G-3 


VAILL Lugineering Company 


Flar- 


WATERBURY 20, CONN. 



























Does 5 Operations with- 
out removing cutter from 
its ARBOR! 


On cutters up to 8” in diameter, 
the No. 6 fixture, as shown with 
our No. 6A _ heavy-duty, right- 
angle, ballbearing spindle workhead: § 
Sharpens side teeth on both sides. 
Sharpens peripheral teeth. 

Generates small or large radii 
on both corners of each tooth. 

(Other workheads available) 


4 THESE DEPENDABLE GRINDING FIX- 
TURES SAVE THE LIFE OF YOUR CUTTERS. 
Write for our catalog 602 





@ UNIT IA 
This Universal Cutter 
Grinding Fixture fits any 
universal tool or surface 
grinder. 





4 


Radial Grinding Attach- 
ment D combines with 
Unit 1A for sharpening 
end mills with square, 
conical, or ball nose 
shapes. w 





A 

NEW FINE-ADJUSTMENT SLID- 
ING SWIVEL GIVES SMOOTH, 
PRECISE INDICATOR SETTING. 
Smooth, positive positioning of 
finest dial indicator is readily 











accomplished by the fine- -adjust- 
ment Sliding Swivel. Final precise 
positioning is accurately made 
by slight movement of conven- 
ient ay —: 

WRITE F 

SLIDING wiver FOLDER 


ry 

UNIT 4A 

Radial Grinding Fixture 
for sharpening fluted end 
mills with square, conical, 
or ball-nose mills. The 
index disc provides for 
multi-flute cutters. 


tole} 135 7. \ ie pele) Rt: i>) | a orek 


Leominster 1, Mass. 











650 North Main St., 














From the American Machinist Library 
of Tips for Top Shop Men 


F you resent interruptions when you’re busy, set the 
example by not interrupting others when they’re busy. 
If you are careless with your men’s privacy, you can ex- 


pect them to be careless of yours. 
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Hannifin Corp. 217, 309 
Hardinge Brothers, Inc. 54 
Hartford Special Machinery Co. 233 
Haynes Stellite Co. Div. Union 
Carbide & Carbon Co................. 274 
Heald Machine Company .. 2nd Cover 
Hebert Equipment Company 288 
Heller Brothers Co. 191 


Hendey Div. of Barber Column Co.....62-63 
Henry & Wright Div. Emhart Mfg. Co... 276 


Hill Acme Company-Acme Machine 
Div. eih haensd ae 


Holo-Krome Screw Corporation....3rd Cover 
Honan-Crane Corp. Sub. Houdaille- 


Hershey of Indiana Ine............. 289 
Hones, Inc., Charles A. 294 
Horton & Sons Co., E. 269 
Houghton & Co., E.F. 247 
Hydraulic Press Mfg. Co. 218 
Hy-Pro Tool Co. ¥ 179 


I-T-E Circuit Breaker Co. 


Transformer & Rectifier Div. 245 
J & S Tool Company 72 
Jacobs Mfgfl Co..... 206 
Johnson & Bassett Inc. 84 
Johnson Machine Co., Carlyle......... 56 
Jones & Lamson Machine Company 
Insert Bet. 72-73 
Jones & Laughlin Steel Corp......... ee 261 
Kaukanna Machine Corp sic 266 
Kearney & Trecker Corp................ 20-21 
King Machine Tool Div. American 
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you too, can win a 
“PRODUCTION OSCAR” 


with one of these versatile Kling Shears 
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4 Leading manufacturers are 
| winning widespread recogni- 
tion with cost-cutting achieve- 
ments and other problem 
solutions by installing Kling 
metal working machines such 
as the various types of shears 
shown here. These shears offer 
only a few examples of the 
wide range Kling has available 
for you as indicated in the 
table below. Write for bulle- 
tins on the models in which 
you are interested. 


A—GUILLOTINE SHEARS 

B— COMBINATION SHEAR, PUNCH & COPER 
C—ROTARY SHEARS 

D—DOUBLE ANGLE SHEARS 


BROS. ENGINEERING WORKS 


1320 WN. Kostner Ave. + Chicago 51, Illinois 


«++ an investment in speed! 
MANUFACTURERS OF : Combination Shear, 
Punch & Copers ® Double Angle Shears © Rotary 
Shears @ Punches ® Plate Bending Rolls © Angle 

Bending Rolls © Friction Saws 
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Export Distributor: Simmons Machine Tool Corp., 50 E. 42nd Street, New York 17, N. Y. 

















OVER 100 


American Machinist Special Reports to the Metal- 
working Industries are currently available in reprint 
form. They cover as many subjects of vital interest to 
you. For complete list of titles, write Reader Service 
Department, American Machinist, New York 36. 
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ANOW'S THE TIME 


ai “eile 


Yes, when your production gears need deburring and chamfering 
your answer is a Burr-Master. Capable of chamfering the entire tooth 
form and root, Burr-Masters are available in a wide range of models 
to meet every need. 


No matter what the length of your production runs or the size 
gears to be chamfered, the Universal Burr-Master (shown) holds the 
answer to many of your finishing problems. The newest member of 
the Burr-Master line, it handles both spur and helical gears as well 
as straight and involute form external splines. 


Complete details in Bulletin 103-60. Ask for it. 


*Reg. Pot. 
Pending 


14230 BIRWOOD AVE mn I 1 EQ | DETROIT 38 MICHIGAN 


Vudustrial Eugincerag Ca. 




















Save your large JIG BORERS 
for large jobs ...put small 
precision work on the LINLEY... 


The Linley Jig Borer provides the means . . . at very low cost . 

of handling your most exacting requirements in precision. With 

it you can cut costs through having a tool exactly fitted to your 

small work . . . save your larger machines for larger work. 
Specifications 

Table Movement: 6” x 10” Table Size: 7” x 174" 


Send for complete information TODAY! 


LINLEY BROTHERS CO. 


664 STATE ST. EXT., BRIDGEPORT 1, CONN. 
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OL LANNY = RAPIDS 


UNIVERSAL CUTTER AND TOOL GRINDERS 


are on 


improved 


VARA 
TRAUMA AES 


It's true, they have been hard to come by . . . every model offers so 
much extra value that even with our expanded facilities we're just 


now catching up to demand. 


GET THE FULL 
The model 62, for instance, features four-speed spindle drive with STORY ON ALL 
readily accessible motor and universal positioning of elevating hand THE ADVANTAGES 


wheel for unusual speed and convenience in set-ups. Fully guarded 
There are many other Grand Rapids 


ball bearing ways eliminate friction in table travel. You get more 
Universal Cutter and Tool Grinder 


vertical capacity and longer swing (12” plus). The two-speed head- 


models now with improved delivery 


stock can be motor driven for cylindrical and internal grinding. The sinadiied: Ser tell tilitdnalien ed 


one-shot lubrication system reduces maintenance time. specifications, mail coupon today to: 


GALLMEYER & LIVINGSTON CO. 
430 Straight Ave., Grand Rapids, Mich. 


Please send me the following literature without obligation: 
[] Grand Rapids Universal Cutter & Tool Grinder literature 
() Grand Rapids Surface Grinder literature 


LMEYER Oe 
GALL G STO N FIRM: 


FIRM ADDRESS: 














We'll answer within twenty-four hours. 
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Every Holo-Krome distributor “Ss 
can fill your order Same-Day *& 






Pies 


from his own stock—or %& 
guarantee Same-Day shipment ie 
Y  ofyour order from the jr 
\ .. Holo-Krome factory stock ae” 
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We invite you to call your Holo-Krome 
distributor for a brand of service never before 
enjoyed by users of socket screw products. 
Every day, more and more people specify 
Holo-Krome—because the price is right, the 


delivery’s right, and the quality’s always best! 


*Same-Day Service on All Standard Catalog Items! 


HOLO-KROME 






THE HOLO-KROME SCREW CORP. e HARTFORD 10, CONNECTICUT, U.S.A. 
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Forms metal by new cold flowing process-TIMKEN® 
bearings assure wall thickness within +.002” 


LOTURN, a radically new metal- 

working process developed by 
Lodge & Shipley, applies continuous 
pressure to a metal blank, forming it 
to the shape of a mandrel. It’s an ex- 
tremely accurate process. Even under 
heavy loads at high speeds, this L& S 
No. 40 FLOTURN Lathe holds wall 


thickness tolerances to +.002”. 


One big reason for this accuracy 
is the Timken® tapered roller bear- 
ings on the spindle. The tapered con- 
struction of Timken bearings lets 
them take the heavy radial and thrust 
loads in any combination—holds the 


spindle in rigid alignment. And line 
contact between the rollers and races 
of Timken bearings gives them extra 
load-carrying capacity — important 
since the metal is shaped by very high 
pressures. 

Timken bearings practically elimi- 
nate friction, saving power. The geo- 
metrically correct design of Timken 
bearings gives them true rolling mo- 
tion; their accuracy lives up to that 
design. 

Under normal usage, Timken bear- 
ings last the life of the machine tool. 
One reason is that they’re made of 


Af 


Yj 


Timken fine alloy steel. We have to 
make the steel ourselves, because 
that’s the only way we can completely 
control quality. No other U. S. bear- 
ing maker does it. 

Whatever machine tool you build 
or buy, be sure it’s equipped with 
Timken tapered roller bearings. Al- 
ways look for the trade-mark “Timken” 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


How THE LODGE & SHIPLEY COMPANY mounts the spindle 
of its No. 40 FLOTURN Lathe on Timken tapered 
roller bearings to assure wall thickness within +.002”. 
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PROFILOGRAPH TRACE. GOOD COMMERCIALLY 
GROUND FINISH (5.000 X VERTICAL 
30 X HORIZONTAL) 


coined ry a 4 


PROFILOGRAPH TRACE. TIMKEN BEARING 
FINISH (s 000 X VERTICAL. 30 X HORIZONTAL 








OPTICAL FLAT. PERFECT FINISH 








SMOOTH TO 
MILLIONTHS OF AN INCH 


Surface finish of high quality 
Timken bearing rollers and 
races is so smooth that it 
takes a profilograph to meas- 
ure its smoothness. This 
instrument measures surface 
variations to a millionth of 
an inch, as shown at the left. 


TAPERED 











NL 
NOT JUST A BALL (>) NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL ()) AND THRUST ~(})— LOADS OR ANY COMBINATION —)- 
rn a Pal f ® 





